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MATEMATHKA 


M. UW. FOXBEPL 


O 4YHMCJIE PEWJEHHM OJHOPOAHOrO 
CHHIYJIAPHOrO HHTEFPAJIBHOrO YPABHEHHA 
C HEMIPEPbIBHbIMH KOI®SHLMEHTAMU 


(ITpedcmaeneno arademuxom B. H. Cmupnosoim 19 V 1958) 


1. [ycrs I — kontyp, -cocroaujwi u3 KOHeyHOrO YMCA MpocTbIxX riaqKUx 
3aMKHYTHIX HallpaBJICHHbIX KPHBBIX C HeMpepbIBHOM KpPHBH3HOH. OdosHaunm 
uepes L, (I') npocrpancTso KOMMseKCHOSHauHBIX (byHKUMii c CyMMHpyembim 
KBaypaTOM, 3ayaHHbIx Ha I’. Hopma B L,(I) onpegzemsetca paBeHcTBOM 


Hell = ((ieti?iaei)”. 
- 


C. T. Muxsamu nokasan (1), 4TO Ha CHHIYJIApHble WHTerpasibHble ypaBHeHua 
Bua 


Ap =a(t)e()— P| 29 a&=7H (en), (1) 
ip 


Th i 


paccmMaTpHBaemble B mpoctpaHcTBe L.(I'), npH ycuJioBHax, uTo: a) Koadppu- 
wHenTpr a(t) u b(t) aBaAoTCA HenpepbIBHbIMH (pyHKUMAMH; 6) a? (t) — 6? (¢t)- 
+0 (t€I), pacnpoctpansworca Teopempr ©. Herepa. Oru Teopembl Obi 
paHee joKa3aHb! (1,2) TobKO JIA TOTO culy4uad, Korga (byHKuMu a(t) u b(t) 
yoBseTBopsoT ycoBuio Tenbyepa WU ycJloBHio 6). 

Teopempr ©. Herepa asia ypapnenua (1) 3aksuoualoTCa B TOM, 4TO IIpH 
BbINOJIHeHHU ycuIOBHH a) HU 6) ypaBHeHHe Ag =f HOpMaJIbHO paspellHMo, OHO- 
pomupie ypaBHexua Ap =O u A°b=O0 uMewr KOHeYHbIeE YHCa JIMHeEHHO He- 


3aBHCHMbIX pelleHHi uv uHyeKc x(A) omeparopa A BbluncuseTcA m0 cbopmyvie’ 


(A). = = \ d; argc (t), (2) 
r 


rye c(t) =(a(t) + b(t) (a(t) — (2). 

OtMeTuM, uTO HHZeKcOM onepatropa A HasbiBaeTcA pasHOcTh « (A) — 
—«(A*)(=x(A)), rae uvcna «(A) u «(A*) osHauawor, COOTBETCTBEHHO, 
ucla JIMHelHO He3aBHCHMBIX pellienHit ypaBHenuit Ap = 0 u A*p= 0. 

Ina cnyuas, Korga dyukunn a(t) u O(¢) yqoBneTBopsIoT YCJOBMIO bene. 
jlepa w ycsoBuio 6), H3BeCTHO cvleqyloulee mpesuiowenve (cM. (*) H (°), 
cTp. 47). ' 

OdKopodHoe unmeeparonoe ypasHenue Ag = 0 umeem mouno x (A) auHetino 
Hesasucumolx pewenuli npu x(A)>>0 uw morbKo mpuésuarbHoe pewleHue Nnpu 


x(A)<0. 
327 


Tloka3aTesIbCTBO STOFO MpesJIOXKeHHA CYMLECTBeEHHO OMMpaeTcH Ha TO, YTO 
B cylyuae TeJbepOBbIX KOSPPHIMeHTOB ypaBHeHHe 


a(e@— =P | 25 ae=0 (3) 
Pp 


pemaerca acddektTuBuo (?, 3). 

Oxa3bipaetca, YTO B Cuyuae HenpeppiBHbIxX KospPuuentop a(t) u b(t) 
(Kora, BOOOMe TOBOpA, HeT crioco6a acbdeKTHBHOrO pellieHHA ypaBHeHHA (3)) 
ctbopMyIMpoOBaHHoe BILE Mpesqoxwenve ocTaeTca B cue. Huxe OyyeT mpH- 
BeeHO JOKa3aTeJIbCTBO 9TOrO (pakTa. 

Payu mpoctorbl mo0x%KuM, uTO KoHnTyp I’ orpaHuuHBaeT CJIeBa OHOCBA3- 
HY!IO OrpaHvyeHHylo OOacTb, cOfepxKalllyio HayaJio KOOpAMHAT. 

Beskoe peulenve 9 (¢) ypaBHeHua (3) no dopmyvie 


4 t 4 (isa HE 
(2) = 55 \ 20. ae» (weLS(); tEL) (4) 
3 
nopoxkaer KycouHO-rosomopuy10 [(pyHKIMIo, rpaHvyHble s3HaveHHA KOTOpOH 
®,(¢) u @M_(¢t) ynoBnetBopsior nowt sBcioqy Ha I’ coorHollenuio (saqaua 
Tumb6epta) 
c(t) D_(t) = ®, (2). (5) 


O6patHo, BcaHKad KyCcouHO-rosomopduas (byHkuna DY (z) Bua (4), ABJIAIO- 
masica pelleHvem sazauu Tusb6epra (5), oOlagaeT TeM CBOHCTBOM, 4TO (yHK - 
un o(¢) ABJAeCTCAH pellieHHeM ypaBHeHHA (3). 

V3 cKa3aHHoro, B YaCTHOCTH, culemyeT, TO UMCIO JIMHeHHO He3aBHCHMbIxX 
pemenui Buga (4) 3agaun TusmpGepta (5) copnagaeT C 4HCJIOM. JIMHeHHO He3a- 
BHCHMbIX pelueHHH ypaBHeHusa (3) B Kslacce L,(I’). 

OvtmMeTHM j1Ba MIpocTbIxX CBOHCTBa pelleHHi 3aqauu Tusp6epta (5). 

1°, Ecau gdyxkyua D(z) euda (4), aenrntowasnca pewenuem 3adauu Tuaro- 
6epma (5), umeem na OeckoHerHocmu nopsdoK k(> 0), mo gynKuyuu 


meh to (t = 
2m (2) = \ af aT) CEP SON fee ae) 
f B 


AeAsOMcA maKoice pewenuamu 3adauu Tuavdepma (5d). 
2°, [lops0oK HyAA Ha beckoNeunocmu stoboeo pewenua euda (A) 3adauu 
Tuasbepma (5) ne npeeocxodum 4ucaa «% AUHeHO HeBQBUCUMbIX peleHutt 
ypaeHenua (3). 
Jlemma. ITycmo n (<«) — Haubonrowuti nopadok Ha OecKoHe4Hocmu’ pe- 
wenut euda (4) sadauu Tuavdepma (5) u nycmb pewenue 


4 t es 
Oe) a tee (EP, o€L,(T)) 


3adaua (5) umeem na becKoHeunocmu nopsxdoK n. Toeda 4ucaa n u «% paenot 
mexcoy coboll, u dynKyuU 


DLP Orae EL AOU) fe L2(1}) 


obpasyrom Oasuc mHoOoecmea Bcex pewenulit ypaeneHus (3). 


Teopema 1. Ecau xoag@puyuenma a(t) u b(t) seasiomca nenpepovie- 
HolmMu QyHKYUAMU U pasHocme a*(t)—b®(t) Ne oOpawaemca @ HYAb’ HUu2de 
Ha I’, mo odHnopodnoe ypaeHenue (3) umeem mouno 


= one a(t) + oi) 
#(A) = 5a | de are buy 


328 


AUHEUKO Hesagucumelx pewenuti npu x(A)>0 u moabKo mpuésuanbnoe peule- 
Hue npu x(A)<0. 

JokasatenpetTso. Jlonycrum, uto uncna «(A) u «(A*) ofnospe- 
Me€HHO OTJIMUHbI OT Hy. Torga ypaBHenne 


Ay=a()x()—-~O\ 22 a=0 HELM), (6) 


Th cc 


rye 
q(t) = */2 (a(t) (¢ + 1) — (t) (¢ — 1); 
by (t) = */2 (a(t) (£— 1) — o(4)(¢ + 1), 


umeet «(A)-+ 1 smHeHo HesaBcuMmbIx peuienuit. JleiicrsuresmbHo, pemiennue: 
ypapHenua (6) npwBoguT kK saqaue Pump6epta . 


€,(t) X_(t) = X, (2), (7) 


rye c(t) = tc(t). Cnegopatenbuo, ecru bynkuna @(z) Busta (4), umerontas na 
OeckoHeyHOCTH nopafok «(A), aBuJIneTca pelleHHem 3amauu (5), TO cbyHKUHsA) 


4 Kinyo Moe = 
X() = 55 \ Sasi = oii) 
r 
ABJIACTCA PeleHHeM 3aauM (7) HM UMeeT Ha OecKOHeuHOCTH nopsoK «(A)+1,. 
mae. «©(A,) >a(A) +1 @ 2). 
O6patHo, ecm cbyHKuua X(z) Baga (4), WMeroulad Ha OecKOHeyHOCTH 
nopayok «(A,) (> 2), aBaaeTca peleHvem 3amauu (7), TO PyHKUHA 


4 ¢ Xi()—X_it 4 
® (2) = 5 \ Se ee 
r 
WMeeT Ha OecKOHeyHOCTH nNopsyOK «(A;)—1 u sABsAeTCH pelieHHeM 3ayauH. 
Tunp6epra (5), T. e. «(A) >a(A,) —1. Takum o6pasom, «(A;) = «(A) + 1. 
Y paBHeHne Ay = 0 (cm. (°), crp. 49) umMeeT Takoe Ke 4YHCJIO JIMHeHHO. 
H€3aBHCHMbIX pelueHH, YTO HU ypaBHeHHe 
by (t 
a(t) p() + 29 | 2 ae =0. (8) 
Y 
CpaBHuBad 4vcJla JIMHeiHO He3aBHCHMbIX pelleHHH ypaBHeHua (8) HW ypaB- 
HeHun A*t = 0 cnocoOoM, ykKa3aHHbIM BbILUe, HW YUAMTbIBAX NIpH 9TOM, 4TO 
“(A*)>1, nonyyaem 
a (Aj) = «(A*) — 1. 


Crajo ObITb, C OJHOH CTOPOHBI, 
x (A,)=0(Ay)— « (Ay) = « (A) + 1—a@ (A*) + 1 = x (A) + 2; 


¢ Apyroli croponbt, cooTHoweHne c,(t) = ¢tc(t) wu dopmyna (2) jaa Bbrancue- 
HHA WHeKca BuJleKyT 3a COOOH paBeHcTBO «(A,;) =*(A) +1. Takum o6pasom, 
€CJIM BbINOJIHAIOTCA YCJIOBAA TeOpeMbI, TO XOTA Obl OHO WB yuceN a(A) um 
%(A*) paBHO HyJHO. 

Ecuim movioxkuTb Tenepp, uto x(A)>0, To «(A) sBaaeTcH MmOO*KUTeUIb- 
HbIM 4HCJIOM, CylenoBaTesIbHO, «(A*) = 0 u «(A) =~x(A); ecam xe x(A) <0, 
To «(A*) >0O u, caeqoBatebHo, «(A) = 0. Teopema JoKa3ana. 

2. Teopema 2. /lycme gynkyun k(t)EL2(—o%, oo) ydoeremeopsem 


ycaoeusm: a) npeoOpasoeanue Pypee K (rh) dynkyuu R(t) abasemca nenpe- 
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peleHott dynkyueli, cmpemsyetica K Kyaio npu t—>oo; 6) 1—K (‘)#0 


(— 00 <h< 00). 


Toeda ypaenenue 


e(t)—\ k(¢—s)e(s)ds=0  (U<t <0) (9) 
0 
umeem 6 npocmpancmee L,(0, co) mono 
y= ( d, arg (1 — K (d)) 


MuUHellHO He3a6ucumblx peweHuli npu v>>O u eduNcmeenHoe NYyAeBOe pewmeHue 
inpu v<O0. 
Teopema 3. JIycmb psd 
a(t)= Dy at® (jf) =1) 


k=—oco 


paeHomepHo cxoOumca Ha eOunUUHOtL OKpYysCHOCmU u GdyNKyusA a(t) He OOpa- 


UWQemcA 6 HYAb HUede HA COUHUYHOL OKPYsKHOCML. 
Toz0a cucmema ypaéeHeHutt 


Saf =0 (k=0, 1, 2,...) (10) 
i=0 


umeem 6 npocmpakcméee ls mo4Ho 


v= — 


d; arg a(t) 


|t| =1 


AUHEHO HeEsaéucumblxX pewenuli npuy>O uu eduNcmeeHHoe mpueuaroHoe 
pewenue npu v<0. 

CnpaBeIMBocTb Teopem 3 H 4 CuleqyeT U3 TeOpemMbl | HM CBA3H, YyCTaHOB- 
JICHHOH MexKAY UCaMH JIMHeHHO He3aBHCHMbIxX pelweHHH ypaBHeHu (9), (10) 


WM YMCJIaMH JIMHeHHO He3aBHCHMbIX peuleHHH cnelHaJIbHO NOgOOpaHHbIxX CHHTy- | 


JIAPHBIX WHTerpaJIbHbIX YpaBHeHHit Bua (3) (cM. (*)). 


[Ipenioxenne, OTIMUAaIOMeecA OT TeOpeMbI 2 JIMIIb TEM, YTO KPOMe ycyJIo- 


Bus 6) Ha aAnpo k(t) HaksaqblBaeTcA efMHCTBeHHOe ycuioBHe k(t) € Ly (— oo, 00), 
mokasaHo M. IT. Kpetuom B (®) gua weloro Kslacca mpocTpaHcTB 
E(Q, co), cpequ KoToppix uMeetca Hu L,(0, oo) (B (*°) mpHBegqeHa moxpo6uas 
wutTepatypa 06 ypaBuenuax (9), (10)). 

AnasiorHuHoe 3aMeuaHHe MOXKHO Cie/laTb HM OTHOCHTeIbHO TeopeMbI 3, 
SABJAIOULEHCA JMCKPeTHbBIM aHaJIOrOM TeopeMbI 2. 


Bebukui rocylapcrBeHHpiit Ilocrynuso 
lewqarorwuecKul MHCTHTYT 16 V 1958 


UMTHUPOBAHHAS JIUTEPATYPA 


1C.T.Muxa44u, JAH, 59, Ne 3, 435 (1948). 2 H.U.MycxeaumsBuau, Cun- 
ryAPHbIe HHTerpatbuble ypasnenusa, 1946. %C.1.Muxa4u4, Yen. mate. nayK, 8, B. 3, 


29 (1948). *H. UW. Tox6epr, Yu. 3an. Kuwmuesck. roc. yuus., 17 ((pu3.-matem.), 35. 


(1955). ®& M.T. Kpeitu, Yen. matem. wayx, 13, B. 5 (1958). 
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Aornxage Akagemun nayx CCCP 
1958. Tom 122, Ne 3 


MATEMATHKA 


r. M. )KHCJIMH 
O CHEKTPE OMEPATOPA UIPEJMHrEPA 


(ITpedcmaeaeno axademuxom B. H. Cmupxoeeim 19 V 1958) 


§ 1. B Hactosmeh samerKe ycraHaBiMBaeTcA BU, cneKTpa onepatopa * 


n 


n 
a oe Stel 
H = — Di ajA; = 2a) >, Gaze “Oy 0Y, a 
2 iO; 7) Ox,0x; Is Oy,0y; “i 02,02, ) 


n n 
ul 1 
—db + Dae, (1) 
i=1 3 oi ‘J 
i<j 
re a= Ay +a), a;, 0;, Ci; (i, j= 1, 2,..., m)—npOMsBoJIbHbIe NO/OXKUTEIb- 


HbIl€ YHCA; Ay — MkOOOe HEOTPHUAaTeJIbHOe UNCJIO. 
B calyyae do = O, T. €. 63 yueTa JBHXKEHHA Apa, aBTOPOM O6bIJIO WOKa- 
3aHo (1) cylecTBOBaHHe MOCJIeAOBaTeJIbHOCTH COOCTBEHHbIX 3Ha4YeHHH omepaTopa 


H ** pw BbINOHeHHM ycJIOBHii 


by yy Cij, Le jl. Dah nh (2) 
j=1 
jti 


(rae Cj = Cjz pH j<i), KOTOPOMy YJOBJIETBOPAIOT ATOMbI C JIKOObIM UHCJIOM 
QJIEKTPOHOB HM MOJIOXKUTEJIbHbIC HOHBI. 

B HacTosel 3aMeTKe 93TOT pe3yJbTaT OOOOulaeTCA Ha cCJlyuaH a) > 0. 
Kpome toro, ycTaHaBJIMBaeTCA CYIULeCTBOBaHHe MpeeJIbHOrO ciekTpa *** onepa- 
ropa H. Mbt nomb3yemca oOo3HaueHHAMM HM OMNpeeJIeHHAMM, BBe/eHHbIMH 
B (4), 

§ 2. Teopema. Cywecmeyem maxkoe 4uclo0 py<_0, “mo 6ecb npedero- 
Holli CheKmp onepamopa H cocmoum u3 ecex uucena h, }> py. Kpome moeo, 
eCAU BolnoAHsSIOMCA Yycnoeun (2), Mo Bce MoOUKU CheKmMpa, AesaWUe NCEE Ly, 
o6pasyiom eospacmarowyto nocaedoeamenbHocme cobcmeeHHelx sHaveHutl N°), 
HAKONASIOWUXCA K 4, COOcMBEHHbLE PYAKYUU KOMOPOLX Pp Oughepenyupyemol 
ni060e 4uUCAO pas u yOoerzemeopsiom ypaeneHutO Hby=X?bp 6 Kascdoti 
mouke npocmpancmea Rs, He Aeocamet Hu Ha OOHOM U3 MHO200bpas3ut 
m=0 i=1, 2,..., n), 7720 G, j= T, 2)... 1 = J). 

B yampyelituem OcTaTOuHO pacCMAaTPHBaTb JIMWUb eHCTBUTeJIbHbIe (PyYHKILHH. 
Ilyctb }) H @ — MpOHSBOVIbHbIe MelHCTBUTeJIbHbIC (pyHKILMH COOTBETCTBEHHO 3 


* K pugy (1) ¢ ag>>0 mpxBogutca oneparop Wpeauurepa qua aTOMOB H MOHOB, CCK 
YYHTEIBATh ABHXKEHHE HX sep. 
«77 —‘camoconpaxKenHoe pacwupenHe H, momyyaemoe Tak xe, Kak B (?). 
*#* OnpejeseHe MpeyesbHoro cmeKTpa cM. (?), CTP. 391. 


w 
co 
= 


W3 (Ren) H W(Rsn—s, 2). Bpegem crenyronyve oOo3HayeHua: 


Lg} = dia, \ |gradj$) 242 -+2a, | Dd} (gradip, gradi) d2 — 
j=1 Ren Ren Limk 
<j 
n 12 Me |b |? ; 
So, | He aa+ Yo, | Fe ao, (3) 
ifeaul Rgn : es Rgn : 


dy ab , dy a Op op . 
rye (gradyp, gradjp) = = Oey yy Oy; 1.02, O2;, 


: ie 
Hie= Sa |. leradel2ao + a 


a R3n—3,i 
n P, 
eed, \ y\ (gradjo, gradj¢) dd. — 
Rgn— 3,2 1,j=1 +i 

es peal . Iv? 
— So 7, dQ+ 2 C1} 3) hee (4) 

Ii ae” thi t<i ie ie: 
gh — gig! se ( inf Life], n>, o..=9. 


1 
PEW 9 (Ron 9, ), Il ell=1 


Jlemma. Ecau Ona noaKocmero pacmexKarouwetica nocaedosameabxocmte 
{Um} us W3(Rsn) 


in | el, We MT GFN; 
ltmh=ts ltmllyaig , < 
mo 
Min 2 [Ul IN hen eff 
1<i<n 
§ 3. Ilyctbh a, (k=0,1,..., /—1)—J/ mpovsBompHbix pa3IM4HbIX HaTy- 
PaubHBIX unce, 1<ap,, 1<n; . 
F7%%- tp == — yi a;Ai;— 


ig 
02 02 ’ b; is 
—2ay y lanes Ox; T Oyu, + oe 2 i, + ; » ij ’ (5) 
ia ‘ i<j 


Oh sy tel 
|e S pts 3(n— 1) -MepHoe 3BKJHJOBO MpOcTpaHCTBO. MepeMeHHbIX X;, Yi, 
21, ion, k=O, 1,..., —1; R%*!-) — 3l-mepnoe aBKaugoBo mpoctpan- 


CTBO M€PeMeHHBIX X;, Yj, 2%, i= %,, k=O, 1,..., 2—1. Onpegenum npo- 
cTpancrBat,(R°""!1), Wa (R*"-1) no ananoruu c Lz (Ren), W2 (Ren). 


* 3yecb HM jasee WITpHx y CYMMbI O3HauaeT, YTO B HEM OTCYTCTByIOT weHbI c i, j = 
= Mp, P= 0M oaks. piso le 
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| 


ilycth ) — nponsBombuaa dynKuua us W) (R%*"*!-1), 


Lo %11 [hp] = Sh a; \ | grad, |? dQ 4- 
1 


Reo el 


+20 SY | (gra y, grad da— Ye (| #hao+ 
ei ed a i=1 pte tlt ia 


\ 
+ y Cij | ple |2 dQ; 
i Ro: i vi 
ean Nd (6) 
ease oe {p, bE W} (R* nie ee une 1}; 
Ree neg—y = ini LAAT, wp = Min (ha, cep} 
veg? 71-1 
bee De etry 1th ieee), 


JjoKaxKeM, UTO Py CCTb YHCJIO, O CYHLeCTBOBAHHM KOTOpPOrO TOBOPHTCA B TeO- 
peme. 

Ilyctb vy — Npou3Bo/bHad TOUKAa MpemesbHoro cneKkTpa fi. Ilokaxem, TO 
v > py. Ilycth £E,—cnektpanbuaa cbyHkuuaA omepatopa Hf; oy, —npocrpan- 
C1BO, Ha KOTOpoe NpoekTupyloTca onepatopom Fy4.— Fy. yHkunn us 
ae nee * Tana NPOVSBOJbHOH mMocuIemoBaTesbHOCTH  {eg},. Ee > 0, ep een! 


MOXKHO .yKa3aTE OPTOHOPMHpOBaHHYy!O MOCJeOBaTebHOCTh (byHKuMH {_,} 
Tak, 4TO $.,€ 5c, ((?), cTp. 3°1—392). Ouesuguo, $.,€ Da C Wi(Ron) Hu 


lim £1, | = lim (FH... Qe,) =, (7) 

k->0o fo) = 
Bice BbiTeKaeT, 4TO ||| grad.,|||<CM, k=1, 2,.... B cuuy semmpi u (4) 
lim L [eq] > va | (8) 


Vs (7) u (8) caenyer TpeOyeMoe HepaBeHCTBO v > py. 
Uro6nl 0Ka3aTb, 4TO MO60e *UKCHPOBaHHOe YHCJIO Vv, V >, ABJAeTCA 


TOUKOH MpesesbHOrO cneKTpa onepatopa H, octarouno ((*), cTp. 392—393) 
yKa3aTb NOCJeOBaTebHOCTh (byHKWMH {Fm} Tak, YTO 


a) Fim € Dey. 
b) || Fm || = 1; (9) 
; Fe cmado eG B Lee (Raa) 

d) || HFim —¥F m|| 


m—>oo 


Msr noctpovm nocseqopatembHocth {Fm} Mia onepatopa H Bua (1) mpH 
ado ae Or 
MoxKHO NOKa3aTb, YTO Py > Un—-1 > +-- > Ua. Tlyctb ps — HaHMeHbiuee 43 


yucel pp (1 << kR<n—1), WIA KOTOpbIX BbINOHAeTCA 


bee eqs (10) 


Ty ae re io, iy,...) is-1 — HekoTopble cbuKcupopannble uncwa. V3 


a | ’ 


) (10) caenver, YTO X02. ,<CNpuic_sig AA moOoro is. (lis CN, isis, 
TY ty) s—] ) S—] “s 
«a =0,1,..., s—1). Orcioga, ucnoub3syx sleMMy HacTosueli 3aMeTKH HM 0606- 
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rerere) 


uaa JiemMy 2 w3 ('), NOsy4HM, 4TO hy,..7,_, — HaHMeHbIIee COOCTBeHHOe 3Ha- 


ueHHe onepatopa H’*“s—-1 *; nycth 6(x,, yn 2%), i=1, 2,...,0 tia, 

% =0,1,..., s—1,—coorsetcTByrollaa coOcTBeHHad (byHkuna. Paccmorpum 
il 2 

onepatop Hz; = — a,,A:, — ane Ou WMeeT MpeeJIbHbIM CNeKTP, 3alOJIHsAIO- 


ig 
ujui Becb wty4y [0, + 00) (5). Tlostomy (4) gaa Kamworo uucla vy, Y>py, 
CYIeCTBYe€T TOJIHOCTbIO pacTeKaloulancA mMocdeOBaTesbHOCTh cyHKuM fm, 


WIA KOTOPOH: 
a) fm € C2 (RO) **; 
b) || Fm P (R(40)) 1; 


c) || Hsfm — (Vv — ba) fm Ieanacan Be we 


Ilyctb g (Xp, Yp, Zp), P =r, bay-.+) is, — MPOMSBOVIbHaA (pPHHUTHAad [BaK bl 

HeMlpepbIBHO AudpepeHunpyemMasd B pe Sah yxkua, || g | (pivts—v)) As 
2 

Bm (Xp, Yor Zp) = m—hsWg (m2 Xp, mp, ma'z,), m=1, 2,... Tlonoxum 


m=4 fm&m, m=1, 2,... Ucnonp3ya cBolictBa 9, {fm} u {2m}, MOXKHO NO- 
Ka3aTb, 4TO (pyHKkuHu Fy, YROBJeTBOpsAIOT cooTHOoWeHHaM (9). [leppaa uacTb 
TeOpeMbI JOKa3aHa. 
JjoKa3aTebcTBO BTOPOH UaCTH TeOPeMbI MPOBOJMTCA C UCIHOJIb30/'aiA 
JIEMMbI TaK Ke, KaK JOKA3aTeJIbCTBO OCHOBHOH TeOpeMbI B (1). 
ABTOp BbipaxkaeT OlaroyapHoctb mpod. A. I. Curanopy, pyKoBogMBulemy 
BbINOJIHCHHeEM HacioOAlleH paOoTbl, 34 MHOFOUMCJICHHbIe COBeTbI MW yKa3aHus. 


Topbkospckui rocyapcTBeHHbIli yHHMBepcuTeT Iloctynusio 
uM. H. VY. Jlo6auescKoro 16 V 1958 


UMTHPOBAHHAS JIUNTEPATYPA 


1T.M.)K uc aun, JIAH, 117, 931 (1957).2 ©. Pucc, B. Cexehbaabspu-Hags, 
Jlekijuud no dyHkWHouabHomy aHau3y, M., 1954. 3 P. Kypaut, . Puap6eprt, 
Mertoyst MaTemaTuyeckot busuKkn, 1, M.— JI., 1951. 49.9. U1 Hob, Maren. cOopH., 42, 
Zio (1907) ° VM. M. Laas wa uy JIAH, 80, 153,(1951). 


Py Dott ; ; 
* H’"s—1 — camocompsKeHHoe paciimpeane onepatopa H’%"'s—1, 


FC, (R%)) — MpOCTpaHCcTBO ABarxKbI HeMpepEBHO AUP pepermupyembrx B Ro) (byHuK- 


WH, MpHHaqmeKawux 2 (R%?) BMeCTe CO BCCMH CBOHMH MpOH3BORHbIMA JO 2-ro nopapKa 
BKJIOUHTEC JIbHO. 


334 


Jornagp Akanwemun nayr CCCP 
1958. Tom 122, Ne 3 


MATEMATHKA 


C. E. KAPATIETAH 


PFAPMOHHYECKHE KBAAPHKH HW HEKOTOPBIE JIMHEAUATBIE 
NOBEPXHOCTH KOHIPYSHIUMM 


(ITpedcmaéaeno axademukom C. JI. Coboaeeoim 25 IV 1958) 


1. B nacTosiei 3aMeTke pacCMaTpHBaloTCa KOHTpy2HILWu, rapMoHHuecKHe 
JIMHeHuaTble MOBepXHOCTH KOTOPbIX OOpa3ylOT KBaJIPHKH, HM B CBA3H C 3THM 
TOKa3bIBaeTCAH HeCKOJIbKO TeOpeM. PaccmaTpHBaeTcH Tak?Ke HECKOJIbKO HOBbIX 
JIMHehuaTbIX MOBepXHOcTeH KOHTpy2IHuuH. B paOoTre mpHmMeHeH MeTOX BHELIHHX 
cbopm Kapraua (?). 

2. WudvnntesuMaJibHoe MepemMelleHve TeTpasypa {A;} ompemessnerca ypap- 
Henvamu dA; = w* A, (i, k= 1, 2, 3, 4), roe Dok = [wlat ]. Terpasyzp 1-ro no- 
paaka ompeyeiaetca WudppepenwaJbHbIMH ypaBHeHHAMH wf = 0, w§ = 0. J[na 
| mMddepenuMasibHoli OKpecTHOCTH yO 5-ro NopsAsKa nNowyualoTca cwemyroulne- 
—(opmy bi (mofpoOuocTH 06 sTHx opMyax cM. (7), cTp. 344—349): 


of = x08 — Boss, Gi = Bos + xos, 
Aa = «03 — Bo, AB = «Bm + yews, Ay = B,w3 + 7,04, 


Aay = m0 — Bo}, AB, = Bot > 18120» 


AB, ve a8 oF uz B..05> Ay, = B..0? ite 1, 


(Ay 


MM copmy,ibl, MomyueHHble 3 STHX s3aMeHOH ykasaTeseH: 1 na 2; 3 Ha 4 H 
/ WoOaByleHveM LITpHXOB mpH KOsddPuuMenTax «, B, Y C MOObIMH yKa3aTeJIAMH. 
3. YcOBUA, KOTOPbIM JOJDKHbI YOBJICETBOpATb aHHast KOHrpySHUWA UU ee 
JMHeHYaTHIe MOBeEPXHOCTH 4 = hw WIA TOrO, YTOOBI NocJleqHHe ObIIM KBaypH- 


KaMH, SalMCbIBalOoTCA B BHC: 

3/9 (hy + AAs) (0X? + 4’) — 74, + wa, MF — Bh (7/8, + ha Bo) = 9, 
3/5 (Ry te Mg) (YR? + &) — ay + YA? + BA (HB, + AyBo) = O, 
(dar +E Maze) + (Ror + Mean) Bod (APA = IG) + 

+ (YX? 4 a) (K2a’ SVAN —7)+ (a)? + 1’) (A2y + 228 — a) = 0, 


(1) 


dink + al + af — oF — 03 = yo? + A205, 
dhy + 4 (} raat 3) oie 20} = hy108 aie Ay208, (2) 
Dhy + Ry (2 — et) — 2? = dy OF + Agg@f. 


Tapmonuueckue sMHeiuaTble MOBepXHOCTH MepBoH M BTOpOH PUT EE S'S n10- 
Eee 
| BepXHOCTel KOHIPYSHILMM 3aMHCbIBalOTCH COOTBETCTBEHHO ypaBHeHHamn (°°) 


| a (08)? — 1 (of)? = 0, a! (of)? — 4/ (08)? = 0. 


jl rapMonmueckux smHeityaTEIxX MoBepxHOcTelt MepBoli PoKaJIbHOH MOBepXx- 
'HOCTH 


=Valy (¢=+)). (3) 
Tiucdbbepenuupys ypapHenue (3), B custy (A) m (2) nonyuHM 
2h = 10, —— Soya 2ho = Bi + Y2- (4) 


Hoxoe udpepentupoBanue cucTembl (4) c momoupio (A) mu (2) mpu. ayer 
IK ypaBHeHiam 
Qhir = %1 —%B1e, Dag = Baca’ + YY — ye a: Be 8s 


, (5) 
, / / a oe ae pax, 
212 ca 488 ih 8 3yy oii Ba * Bao) Zhoo xan Too Pane 
Ecum o6e rapMonvueckne JIMHeHuaTbIe NOBePXHOCTH NepBOM (oKaJIbHOH 0- | 
BepxHocTH (A) ABMIAIOTCA KBaJpHKaMH, TO MOJYUeHHbIe SHAYEHHA MIA h, Ay, Ao, 
Ria, Mery Atay eg H€3ABHCHMO OT € JOJDKHbI YOBJICTBOPATh CHCTeMe (1), u i 
Tora Noy 4M | 


a + 38, = 0, %,— 38, = 0, #, +38: =0, +, — 38, =0, (6) 
pea =U, BB, 0, Para 0, Pia me | 


VnpapwanrTuble ypaBHenusa (6) H XapakTepH3yloT Hallly kourpysHuuto. Ilo- 
cleloBaTebHocTb Jlammaca, MopoxkeHHadA ITOH KOHTpPyIHUMeH, Ha3sbiBaeTcA 
KoHdurypauneh L. Ota Kondurypawua oOwlafqaeT CeMyIOU\HMH CBOHCTBaMH: 

1) Tlocneqopatenbuocthb Jlamiaca 3aMblkaeTcsd yepe3 YeTBepTHIi War UW AB- 
JIMeTCA TMoceoBaTebHOCTHIO R (°). 

2) Bee dokabHble MOBeEPpXHOCTH STOH MOCeLOBAaTeJIbHOCTH ABJIAIOTCA KBa- 
JpWKaMi, W (PoKasIbHble NOBEPXHOCTH, HaXOAAMHeCA B MPOTHBOMOJIOXKHIX Bep- 
IWMHaX MOCMeAOBaTebHOCTH, COBMaLaior. 

3) Bce verbipe KOHrpyIHUHH MOceqOBaTeJIbHOCTH PaBHOMpaBHBl. 

4) JIBe QuaroHasH NocueOBaTebHOCTH OMHMCHIBalOT OHY JIMHEHHYIO KOH- 
rpySHUAbo. 

5) Jipe rapMonnueckhe JIMHeHYaTble MOBEPXHOCTH OMHOH KOHIpySHIHH KOH- | 
qurypaunu L coplagaiwr c rapMOHHYeCKHMH JIMHeHYaTbIMH MOBepXHOCTAMK 
OCTAJIbHLIX KOHIpPy3HUMH NOCeLOBAaTeIbHOCTH. | 

Bee 9TH pe3yJIbTaTbI MOSBOIAIOT CCOPpMYJIHPOBaTb pA TeopemM. 

Teopema l. O6e eapmoxuueckue auxetiuamole nogepxHocmu odHoti qbo- | 
KQAbHOlL noeepxHocmu sABAsIOMCA KeadpuKAaMU moeda U mMoAboKO moeda, | 
Koeda ama KOHepyIHuuAn nopoocdaem KonGdueypayuro L. 

Teopema 2. Jee eapmonuueckue Keadpuku OOHO KONepYyaHuUUU KONdU- 
eypayuu L OOHOBPEMEHHO ABAMIOMCA CAPMOHNULECKUMU KBAOPUKAMU U OAR OCMAAS- 
HolX KOHepyanyull KONMUeYpayUU. 

Ecam o6e acHMMToTHYeCKHe JIMHeHYaTbIe MOBepXHOCTH OHO (cboKa/bHO; | 
NOBepXHOCTH KOHTPySHUMH ABJIAIOTCA KBapHKaMH, TO MOCJeLOBaTebHOCTS | 
Jlannaca, MopoxkeHHast 3TOH KOHrpy3IHWMell, ecTb MocweqoBaTelbHOcTS R, BCe| 
(OKaJIbHbIe MOBepXHOCTH M aCHMMTOTHUeCKHe JIMHEli¥aTbIe MOBePXHOCTH KarxK-) 
AOU KOHPPYSHUHH MOCMeLOBaATeIbHOCTH Tak2Ke ABJIAIOTCA KBapuKaMu. Ora no- 
CJIEOBATeMbHOCTh MOKET HE 3aMbIKATbCA Yepe3 YeTBEPTHIi Mar, CeLOBATeJIbHO, 
Koncurypauna L ecb uacTHbI cmyualt YTOH MoceqoBaTebHOCTH (KOra Bie +] 
+ B’= 0). Sro o6crosTenbcTBO MO3BO/IAeT BbICKa3aTb Teopemy 3. 

Teopema 3. Ecau o6e eapmonuueckue aunetiuamole noeepxnocmu Cannot) 
PoKaAbHOt nNosBepXHOCMU KOHEPYINUUL ABAUIOMCA KEAOPUKAMU, mo Bce AcuUMNMO- 
MU4ECKUE AUKEUAMbIE NoBepXHOCMU aMoli KON2PYaHYUU MaKoIICce ABASIOMCA KBAO-+ 
puKkamu, 

OOparHad TeopeMa HeBepHa, HO, OYeBHAHO, BepHa culesyioulad Teopema:} 

Teopema 4. Ecau o6e acumnmomuueckue aunetiuamole noeepxKocmu od-} 
HOU WOKaAbHOLL NoBepXHOCMU KOHEPYSHUUU ABASIOMCA KeAOPUKAMU wu nocaedo-> 
336 


gameloxocms R, nopoodaemasn amoti Konepyanuyueti, 3ameiKaemca 4uepe3 “emébep- 
Moll WAe, MO eapMOHUuccKUe AUHeUaMole NoBepxHocmu amo KoHepysnyUuL 
makoce ABASIOMCA KeAOpUuKamMU. 


® ! Urak, uepes ay4 Kako KourpysHuMH KoHpurypalun L mpoxoxar uerpipe 
ACMUKBAAPHKU, MpHHaexkaliMe STOM KOHHTypalMn: Be acumnToTuyecKHe 
M Be rapMOHHUCCKHe JMHeHuaTbIe MOoBepxHocrn. M3 aTux AByx Map Bcerfa OL- 
Ha Napa (viHO0 NepBaa, Wu60 BTopas) AelicrBHTenbHad, a Apyraa MHMMas, 

4, Kpome acHmnToTMyecKHX H PrapMOHMueCKHX MMHeiYAaTHIX moBepxHoctTel 
KOHIPYIHUHH HMeloT OecKOHeYHO MHOFO ApyruX 3aMeuaTebHbIX AMHeMUATHIX 


is ° o 
mopep xHocteit. BaisicHum TeOMETPHYeCKHE 3HAYeCHHA STHX JIMHeMUATLIX MOBepx- 
HOCTeH. 


B 3amerke (*) Obiio Nomyueno ypaBHeHne kBagzpuku JIn wMHeluaToi noBepx- 
HOCTH (w3=)o%) KOHTpySHUMH. OHO uMeeT BUY 


2h (x1x* — x23) —d (Aq + My) x8xt + 
+ (Aa! — 228" — x’) xtxt + 0 (dy + 228 — a) x8x3 = 0. (7) 


KacaTeJibHad MJIOCKOCTb (poKabHOH MoBepxHocTu (A,) mepeceKaeTca c m0- 
BeEPXHOCTbIO (7) NO AByM OOpa3yrouluM x,= 0, x%,;=0 u 


Xy=0, — 200? + (My + 228 — a) x8 = 0. (8) 
Bpldepem Tak, uTOObI OOpasyioujan (8) Oblla KacaTebHOH K TapMOHH- 


| a e 
4eCKHM JIMHHAM @4 = ¢ ae (oKaJIbHOH noBepxHocTu (A,). Tak Kak kaca- 
TeJIbHasl K TapMOHHYeCKMM JIMHMAM TepeceKaeTca c peOpom (AzAs3) B ToUKe 


(B+¢Vay)A,-+ As, To oOpasyromasa (8) TOxe mpolzerT yepes sty ToUKy 
Tora WU TOMbKO Torga, Kora 


n= VY Ze+eV3, aati, emt. (9) 


TakuM oOpa30M, c KaxkKJOH TapMOHMYeCKOH JIMHeMYaTOM NMOBepXHOCTbIO 


—— 
at = Vz (¢ + 4) 2) 08. 


B yasbuetiiiiem rapMonwyeckue JIMHeHYaTbIe MOBeEpXHOCTH MbI OO03Ha4HM 
uepe3 G, HOBbIe JMHeHuaTbIe MOBepxHocTH — Yepes G,. Anasorwunbie JIMHel- 
Besse MOBePXHOCTH AVIA (POKaJIbHOM NMOBepXHocTH (A,) O603Ha4HM TeMH Ke 


4 


wt = (VW “a CBASbIBAIOTCH JBC HOBbIC JIMHeMYaTbIe MOBepXHOCTH 
2 Y 


ero aMn co WTpHxaMH. : 

Tenepp BbiOepem A TaK, 4TOObI OOpasyroulad (8) ObIa KacaTe/bHOM K 
cetu G,. Tak Kak KacaTembHaa ceTH G mepeceKkaetca c peOpom AA; B TOUKe 
it + (e+e, V2)V ay] A, + As, TO Ta TOUKa GyneT sexKaTb Ha mMpAMolt (8) 
Tora WH TOJbKO Tora, Korga 


i — V = (e+ eV2 + 429 + 2ee1%x) 2), feo Sade eet 
(10) 
Jluneiiuarpie roBepXHOCTH, COOTBeTCTBYIONHe 9STHM JIMHHAM, MbI OOOsHaYHM 
es G5. [[pogomKas sTOT mpotecc, MbI OyeM MOJly¥aTb BC€ HOBbIe HW HOBbIC 
qMHeliuaTble MOBepXHOCTH KOHTpySHUHH G3, Gy,... Kaxgoe G; cofepxKuT B 
ce6e 2°t! yopbix sMHeiuaTHIX MOBepxHocTeH. OuesBugHO, uro B W kOHrpy3H- 
= Bce JIMHelivaTbIe NOBepxHocTH G; copmalaioT C JIMHeW4aTbIMH NOBepXHOCTAMH 
'G; ja mo6oro HOMepa i. 
 Wgpectuo, aro ceth G na (poKasbHOH mMoBepxHocTH (A,) ecTb conpsKeHHaA 
icetb. Mbi 3flecb MoKaxKeM, uTO 2uAuUu G, OOpas06aHol U3 OBYyX CONPADCENNEIX 
jeermet. 


2 3axas 844 


Ha BTOpol KacaTeJbHOlt coKasbHO ceTH (A;). ODrOT BbIOOp XapakTepusyeTcs 
ypapnenvem (cm. (?), ctp. 360) B = 0. Kacatesbuble K JIMHHAM G, nepeceKkaloT 
pedpo A,A3 B YeTbIPeX TOUKAX 


Me=(¢ + V2)Vorde+ As, Ne=(—-V 2)VaxAstAs (© = +1). 


KacaTeuibubie K aCHMMTOTHYeCKUM JIMHHAM (pOKaJIbHOM MOBepXHOCTH Mepe- 
cekaioT peOpo A,A3 B ABYX TOUKAaX: 


| 
Jia WoKasatesperBa BbIOepeM TPeTbIO BepUIMHy KOOpAMHaTHOrO TeTpaszpa | 
i 
| 
| 


A=V—ay A+ As, B=— V —ayA, + As. (10°) 
CnoxkHoe OTHOWeHHe ueTEIpex ToueK M., N., A, B Hatuulerca B Bue 


ceo SS ey ees ay 


ible Ne, A, B) = iD 


T. @, 9TH TOUKH COCTABIAIOT TapMOHHYeCKyIO YeTBePKy He3aBUCHMO OT ¢, 4TO| 
WM HYXHO ObIIO 2OKa3aTb. ‘ ; | 
Tenepb fokaxKeM, uTO Kamd0e Cemelicmeo AUnU G; Ha GoKaAoHok no- 


gepxnocmu A, 06pas0eano us 2’ conpssKeNHelx cemeti. 

Sra Teopema 6yfeT O4eBH Ha, CCIM MbI OKaKeM CJleqyIollylo Teopemy: 

Cywecmeyrom dee AuHetiuamele noeepxHocmu, KeadpuKku JIu KOMOPoLX Ne- 
pecekarmca C OaHHol. oKaAbNol NAOCKOCMbIO NO sapaKee OaHHol npsmou. 
flee AUHUU Ha Amol OKANbHOU noBepxHocmu, CooMmBeemMcmMeyrolue IMUM AUHEL- 
uaMbIM NObEPXHOCMAM, ConpsANceHol Opye Opyey. | 

J\elicTBuresbHO, MyCTb Ha TMepBOH KacaTeJIbHOH MWvIOCKOCTH WMeeM MpoH3- 
BOJIbHYIO IIpAMylO, OMpeyesaemylo ABYMa TouKamMu A, u (8 + ay) A, + Az, roe 
ad — TIPOM3BOJIbHO, 3afaHHad BesMunHa. OOpasyloulad (8) coBnaqaeT c 93TOH 
MpaAMOH Torfla HM TOJbKO Torga, Kora 


My — 2ayh— « = 0, (11) 


T. €. Mbl MOJYUHJIM KBapaTHOe ypaBHeHWe OTHOCHTeEJIbHO A, CJC OBAaTeJIbHO, 
MepBai YacTb TeOpeMbl OKasaHa. KacaTesibHble K JIMHUAM OF = oF Hot = 
= hw? (dy, hg — KOPHH ypaBHeHHs (11)) mepecekatorea c peOpom AsA3 B TOUKaX 
(npu B = 0) 


Maq(a+ Vat) Ar+ As, N=yla— Vat +) As + As, 


OTH [Be TOUKH Cc WByMA Toukamu A u B (10’) acummTotuyueckux KacaTesBHBIX 
COCTaBJIOT TapMOHMYecKyIO UYeTBepKy, T. e€. [Be AMHAM of = hyo? UH o= 


= how? Ha ToBepxHocTH A, OOpasyloT cCOnpaAxXeHHYIO CeTb. 


Bonpoc 0 ToM, Korja JMHelivaTble MoBepxHocTH G; sBAMIOTCA KBa_puKamn, 
OcTaeTCA OTKPbITHIM. 


ApManckui rocyapcersenupilt nmeqaroruueckuit UHCTUTYT Toctynuso 
um. X. A6opaHa 10 III 1958 


UHMTHPOBAHHAS JIMUTEPATYPA 


1C. I. ©uuuxKos, Merox puewnux opm Kaprana, 1948. 2 C. Tl. ®uuux 
Teopua Konrpysuuul, 1950. °C. E. Kapanersn, JEAT, EV, dNe 22 (LOD (a. ne Ge 
Kapanetsu, Hayon. 70K. Bpicu. wKomEr, cep qus.-matem.; Ne 1 (1958). 5 C.E. K 
pameTsxAn, Hayy. Joka. Bec. wKomE, Cep. du3.-matem., Ne 2 (1958) 
K OB, IlpoextuByo-quppepenunabuad Teometpua, 1937. 
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JHornaye Akajemun nayx CCCP 
1958. Tom 122, Ne 3 


MATEMATHKA 
10. ®. KOPOBEMHHK 


OB YPABHEHHH BECKOHEYHOLO NOPAAKA C MOJIMHOMMAJIbBHbBIMU 
KO3®@®MUWHEHTAMK 


(ITpedcmaeaeno axademuxom A. H. Koamozopoeom 24 IV 1958) 


Jjo nocwieqHero BpemMeHH TupepennasbHoe ypaBHeHue ps8 eave no- 
paqKa C MNOCTOAHHBIMM KOS*PuIMeHTaMH 


ayy + ay’ + ayy” +... =F (x) a 


W3y4aJlOcb B MpefNOJOXKeHHUN, YTO XapakTepvcTHYeCcKad (pyHKUMA ay + ayx + 
+ Gx” +... aHaJIMTHYHa B HEKOTOPOM Kpyre C IeHTpOM B Hayasle KOOpAMHArT. 
B pa6ore (") BrepBbie Obl paccmoTpeH culyuali Obicrpo pacryuyux Koacbipu- 
IMeHTOB, Kora XapakTepucTuyeckad (yHKUMA He cymlecTByeT. 

YpaBHeHve C MOJMHOMMaJIbHBIMM KO3ptpHveHTamu 


Pyolx)y + Pi (xyy’ + Po(x)y”’ +... =f (x) A (2) 


MCCJIEMOBaJIOCb PasJIMGHbIMM aBTopamu. B nocmeqHHe Probl OHO H3y4aOcb B 

paOotax (*“*) npw AByx OOsA8aTe/bHbIX NpeANONORKeHHAX: a) CTENEHH MOJMHOMOB: 
Pi 

= Dd) at xk OrpaHHueHbl OJHUM WM TeM 2Ke 4MCJIOM p, <p; 6) XapakTepucTu- 


k=0 
os uNTES \ 


yeckue (PYHKIMH Wz ( 8 , kR=0,1,...,p), adasMTHUHbI B HeEKOTOPOM 


Kpyre. C WeHTpoM B Hauame “KoopmMHar. 

B nactoslleH 3aMeTKe ycTaHaBJIMBaeTCA CYULeCTBOBaHHe HU e]UHCTBeHHOCT> 
(B ompeyemeHHOM KJlacce aHaJIMTH4ecKuX (PyHKuNH) pellieHus ypaBHenua (2) 6es 
3TUX Mpeynosowenuit. Kpome toro, JaeTcd MeTO MpHvOuMKeHHOrO pellleHua 
ypaBHeHua (2) MW yKa3bIBaeTCH rpaHHlla MOrpelwHOCTH NMpH 3amMeHe TOUHOTO 
peluenia MpHOuMxKeHHEM. Mero, jOKa3aTesIbCTB OCHOBaH Ha TeOopHu OeckKo- 
HeEUHbIX CHCTeM JIMHeMHbIX asIreOpawuecKHX ypaBHeHHl (°). — 

§ 1. Onpegeaeuue. Ypapnenue (2) Ha3sOBeM pPery JA PHbIM, CCM: 
i) besa B Tan 2) P;(x) — MuoroweH cTeneHH He, Bbune i—1, i= 
m1, 2,. 3) f (x) —uenan cbynkuna. Lleryio pyHKiHt0 y (x) Oy eM CuMTAaTb 
perienvem pery.asiproro ypaBHeHua B OGsacTH Q, cofeprKallleH Hayao KOOpAM- 

lee} 


HaT, ecJIM px 2 Pp(x) y® paBHoMepHo cxoguTca BHyTpH Q uM cyMMa ero 


k=0 
papua f(x). PerysispHoe ypaBHeHwe MOXxKHO Bcerfla MpHBecTH K TaKOMYy Kallo- 
HMYeCKOMYy BH: 


yt >) Pel y = FE), “PLG)S Dy abe. (3) 
k=1 s=0 
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Jiemma. Iycmb. {Aj}, s=0,1,..., R—1, R= 1, 2,...,—KaKkan-Hu- | 
6y0b nocaecdoeameAbHocme, po depontee {a;,}. Toeda mooeHO yKasamb no- 
cnedogamenbHocmb nonos#cumenonolx aucen A(Ao, Ay,...), Komopan ydoe- 
Aaemeopsem YCAoeusmM: 


' k—-1 m by Am 0 
4 k—m-+s ag See ee ite 
lines) a Atle ee oe A, Sse littva jee h ea 


eet eG (m — (m—s)! k->oo k-co 


Ypasnenve (3) yqoOHO paccMaTpHBaTb B OCOOOM MOMKNacce WeJIbIX GyHK-- 
wut. Mmenno, myctb A (Ao, Ay,...) — KaKad-HHOyb MOCJIeOBaTeJIbHOCTb MO-> 
JIOMKUTEBUBIX UNCe. OGosHauuM uepes K.4 MHOKECTBO IeJIbIX CYHKUMH Ta-: 


KMX, 4TO Pa | f (0) | Ar<c0. 


Teo te Ma 1. ITycme A(Apo, Aj, .. .) — npouseonrbHasn nocredoeameArbnocme) 
NONOHCUMENLHOIX LUCCA, yocenemeoparcuan ycaceunm (4). Toeda npu arbou! 
npaeol wacmu f(x) us K, ypaenenue (3) umeem eduncméeeHHoe pewenue? 
6 kaacce K,. Imo pewenue yoosremeopnem ypaeHeHuto 6 Arobou 02paHUu4en-, 


Holl nea Ecau y(x)— pewernue ypaerxenus (3) us K,, mo 


>) [Ly (0) 4e-<D >) | fF (0)| Ae, 
k=0 


k=0 


2de D— koxcmanma, Komopasn He saeucum om f (x), y (Xx). 
Jini mpHOsmKeHHOrO pelueHHA ypaeHeHHuA (3) MOXHO ROCHOJIb3OBaTECH 
MeTOJOM «ype3aHHa». MmMenHo, O6bIKHOBeHHOe ypaBHeHHe 


: FO) i 
y+ Pr(x)y + Pal(x)y’ +... + Pa(x)y™ =falx) = >) Gxt 


k! 
k=0 


HMeeT OHO WH TOJbKO OHO NOJMHOMMAJIbHOe pellieHve y, (CTeMeHb Y, paBHa 
cTemeHH f,). ) 


Teopema 2. Ecau aucaa {Ag} yooeremeoparom ycaceuam (4), f(x) EK, 
uy (x) —ccomeemcmeyruee pewenue us K,, mo y,(x)—>y(x) paenomepHo’ 
6 Kaxc0olk oepanuueHHou obaacmu. Bonee mozo, @ armbvtt makoti o6zacmu 

——— n : 
He \ (Rk) y? 
paésHomepHo cmpemumcsA K KYAIO BbIPaocenHue Agly (x) — yn (x) |. ee 
k=0 | 
pAOOK npubAUKeHUA XAapaKMepusyemcA Hepaeencmeom 


Anly (0) — yO) <a YY ALhF ©), 


0 k=n+1 


TMs 


ede d— KoXxcmanma moti sce npupodei, umo u D (@ meopeme 1). 


Teopema 3. Ipu evinoanenuu ycAceuu meopemot 2 umeem mecmo nped- 
cmaenenue 


y= » Ko 2a), (6) 


20€ Zn (Xx) — nonauHoMUaNoNOe pewenue YypaeHeHun 


y + >) Pe (x) y = x", n=0,1,2,.. 
k=] 
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Psd (6) paeHomepHo cxodumca @ aroboti OepaHudeHHol OOAACMU, npuYem 


n (k) | foe) 
sup /y(x) — JOO a (| <Be Dd) Ael/f(0)}. 
IxXI<R k=0 k=n-+1 


§ 2. Paccmotpum Hekotoppie culeqcTRua U3 Teopem 1 — 3. 


1. OOo3sHauum uepes M, nogksacc wesbIx dynKuuii g(x) HyJIeBoro pojla, 
YAOBJIETBOPAIOULAX yCJIOBHIO 


elk! | g* (0) | (RIE < 00, © >0. 


Teopema 4. /Tpednoaoxum, umo Kaxcdouli noaunom Pm (x) umeem ma- 
C. 
acopanmy euda AR™e™*, m. e. |a@m| < AR™c’/s! Oana ecex m u s. Toeda 


npu swbouk npagoti uacmu f(x) us M,. cywecmeyem eduncmeennoe @ M.- pe- 
wenue ypaenenus (3). Ilpu amom 


HY le < Dif lles 
D> (el) | y (0) —yP (0) |<D, Dd} (e)* | FO), 
k=0 k=n-+1 


20e Koncmanmou DL; ne 3saeucam om f u y. 
2. IIpeqnomoxuM, 4uTO Bce NMoMHOMb! P;, HauMHat c (p-+1)-ro, ue 
Bbllle p-H cTenenv (p > 0). Torga ypaBHenve (3) mpumeT Buy 


—1 


p k © p . 
ye Dy” Dd mee EO Sy yD) ate’ =F (x): (7) 
k=1 s 


=f) k=p-j-1 s=0 


O6osHayum uepes Ch Kuacc wesmbIx dyHKUMii pocra He BBIUe 


HERE: 
[to d+ue He], uo, p>o. 


| Teopema 5. IIycmo Koad@uyuenmot An ypaeHenus (7) yOossemsopsrom 
-ycaceuto 


iim V/ lan] (nl) * <8, gt ip: ‘i (8) 


Ecau p> p, mo: a) npu awmbouk npagott uacmu f (x) us Kaacca G. ypae- 
‘Henue (7) umeem edOuxXcmeenHoe pewleHue 6 Mom oe KAaCce, 6) KAKO, Oot. 
Au Oota»0 R< ow, 


lim y/ max |y (x) = yn (| <9 <1, 


no 


inpuuem Ona dynkyuu f nopadKa nusce 1+p Gg; =0. 

B casas c Teopemoli 5 uHTepecHO OTMeTHTb pesyJIbTaT CukKema (°), mOKa- 
3aBllero, 4TO ycOBHe (8) HeoOxXO_HMO MW OcTaTOUHO WIA Toro, 4TOOb! pAy 
p 


; © , 
> Pa (x)y™, rae Pe (x) = >) aix® cxoyuaca mp KaxKoM KOHeYHOM 3Ha4e- 
k=0 s=0 
HMM x JIA mOOOK Weston PyHKIMM M3 Kacca C’. Takum o6pasom, Tipu uccvie- 
‘jopanuu ypaBHenua (7) B KJlacce Cf ycnosue (8) oKa3biBaeTca coBepriieHHo 
eCTECTBCHHBIM. 
[lynxt a) Teopempr 5 B uyacTHOM cilyyae p=O0, T. e. AA ypaBHenna 
€ MOCTOAHHBIMH KOS(p(pHIMeHTaMU, ObisI MOmyyeH pauee (*). 
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§ 3. B cuyuae, ecm CreleHH HeEKOTOpbIX MOJIMHOMOB P, mpepocxonat k — |, 
MOXKET BOSHUKHYTb pay, oco6enHoctTeli. Pemenue ypaBHenua (2) cymlecTByeT, | 
BooOOWe FOBOps, He pH BcAKOM mpaBoh uactu f(x); WapyllaercA M CBOHCTBO 
€JMHCTBEHHOCTH — pellieHwe 3aBHCHT OT OJHOM WJM HeCKOJIBKUX MPOMSBOJIbHBIX — 
MIOCTOAHHBIX. : 

OrpaHvuuMcaA 3fecb CBOAKOH pesyJbTaTOB (Id YpaBHeHHA C JIMHeHHbIMH 
KosPuLWeHTaMu 


oD 


D) (ae + xde) yo = f (2). (9) 
k=0 
Bes orpanvuenia OOWHOCTH MOXHO CUNTATb, YTO 110 KpavHeli Mepe OHH 43 
KOSPPHUMEHTOB Ay, dy He paBeH HyO. Torga BO3MOXKHbI TOJIbKO CvJleqyloulMe 
coyuan: 

1. dj 0. [lua Toro urTo6pl cymecTBOBasIO pellieHHe ypaBHeHuaA (9), Heo6- 
xoqumo, 4To6pi f (¢) yoBseTBOpsAJIa HeKOTOpOMy yCJIOBKIO (yCJIOBHe Hakslajibl- | 
BaeTca TObKO Ha [ (O)). [Ipa mo6oh yoBseTBOpsOMleH STOMY yCJIOBHIO (yHkK- 
uuu f(t) us Ka, rye A(Ao, Ai,...) — MpOM3BOubHad  MOCNeLOBaTeJIbHOCTD, | 
JWI KOTOPOH WMeloT MecTO cBOHcTBa (4), CyllecTByeT eMHCTBeHHOe B K 4 pe- | 
menue. Ha sTor clyyai MepeHocuTcaA c HeOOJIbIIMMH H3MeHeHHAMHM yKa3aHHblit 
BbIIWe CMocoO NpvOsMxKeHHOrO pelieHvA WM WaercA OMeHKa NOrpewHOcTH. 

2. do = 0; Torgqa ay 0, HM xapakTep ypaBHeHua (9) onmpemesmeTca cule- | 
myrouleh napoli Kosddunvextos. limenno: 

2a) Ecom dj = 0, To ypaBHeHve ABJIAeTCH peryJIAPHbIM. 

26) dy -—a/n, n=1,2,...; pemenue cymectByeT qa mo6on f (x) € Ky | 
WM @J[MHCTReEHHO B TOM Ke Kylacce; BCe pe3YJIbTaTbl TOUHO TaKHe Ke, Kak JA 
peryJIspHoro ypaBHeHHs. 

28) dy = —a4/p, p—wUenoe nooxKUTebHOe 4yNCIO. B 9TOM cay4ae AIH 
CYULECTBOBaHHA PeleHHA HeEOOXOAMMO, UTOObI MpaBas uacTb f(x) yyOBMeTRO- 
payia ONpeevieHHOMy YyCJIOBHIO (B 9TOM YCJIOBHH YUaCTByeT TOJIbKO BeJIMUMHA | 
f®)(0)). Ecam aaa f(x) BpinomHeHO 9TO ycmoBue u ecau f (x)€ Ka, TO peme- 
HMe CYLeCTByeT B TOM 2Ke KJIacce HM 3aBHCHT OT OHO MpoOHsBOubHOH 0- 
CTOAHHON. 

PaszoOpaHHble Clyua MO?%KHO OObEAMHUTh TAKUM OOLIMM pesysbTaTOM (M0- 
mpexkHemy cuvTaeTes, YTO | Ao |? + | dy |? > 0): 

Teopema 6. ITycmo A (Ao, Aj, .. .)—npous6eorabnaa nocaedoeameabnocme, 
yooenremeopstolan ycaoeusnm (4). 

Haa moeo umober ypaenenue (9) umeno eduncmeenHoe pewenue @ K , Ora 
mobo npasoti uacmu f (x) us K,, Heo6xodumo u Oocmamouno, umobel ypae— 
Henue nepeoeo nopsdKa 


(Qo + Xdo) y + (Gy + Xd;) y! = x" 
umeno npu ecex nyn=0,1,2,..., noaunomUuanoHoe pewenue mouHo n-t 


cmeneHtu. ITpu BOLNOAHEHUU IMOeO YCAOBUA B KaUeCcmMee NPUOAUIHCEHHOZO pe= 
WeHUS MOICHO B3AIM6 MOAUHOMUAAbGHOE PetleHUue Yn YPABHEHUA 


fee) 
(Ay) + dox) y + (a, + dyx)y’ +...4+ (Qn + dnx) yO = >, PY (9) ae xk. 
k=0 ; 
{Tpu_amom Yn(x)—y(x) paeHomepxo 6 arboli cepanuuennoti o62acmu. 


Pocroscxait-Ha-Jlouy Tlocrynuno 
rocyapcTBeHHbI yHuBepcuTer 20 I 1958 


UHMTUPOBAHHAS JIATEPATYPA 


* BHM poracos, TMAH 111, 6 (1956), 2 Al ©. leon tees. Tp. Yopp- 
KoBCK. neq. wucT., 3 (1951).° M.T. X anaaunos, JAH, 105, N 6 (1955). 4A. A.Mu- 
pom Oop, Matem. cOopu., 42 (84), Ne 1, 65 (1957). *® F. Riesz, Les systémes d’équa- 
tions linéaires a une infinité d’inconnues, 1913. ®P.C.Sikkem a, Proc. Koninkl. Ne- 
derl. Akad: Wetensh., A 59, Nb 2, 181 (1956); Indagationes math., 18, Ne 2, 181 (1956), 
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Jloknayn Akanwemun nayK CCCP 
1958. Tom 122, Ni 3 


MATEMATHKA 
A. B. MAJIbILUEB 


O CBA3H TEOPHH PACIPEJEJIEHAS HYJIEH L-PANOB 
C APH®METHKOH TEPHAPHbIX KBAJIPATHUHbIX ®OPM 


(ITpedcmaeaeno axademuxom H. M. Buxoepadossim 16 V 1958) 


Hactosujad 3aMeTKa ABJIAeTCA NpOAOMKeHHeM 3aMeTKH (1), B KOTOpO Obi 
copMy IMpoBaH px OOULMX TeopeM O MpescTaBJeHHH Oo/IbIUMX UMCe mM TON0- 
XKUTEJIbHBIMA TEPHapHbIMH KBajpaTHUHbIMH (popMamu f (x, y, Z) HeyeTHbIX B3a- 
MMHO IIpOcTbIxX HHBapHaHTos [Q2, A]. BdopmymupoBku sTux TeopeM (3a HCKJIIOUe- 
HuemM Teopem | wu 4), mMOMMMO HeOOXORMMBIX POXOBbIX YCJIOBM, BXOMIO 


yCJIOBNe 
agent o 


rye g—Npocroe 4MCJIO, NpHBHeCeHHOe MeTOAOM jOKa3aTeJIbcTBa (HM, MO-BUAH- 
MOMY, He ABJIAIOILeeCA HEOOXORHMbIM). Oka3bIBaeTCH, UYTO 3TO YCOBHE MOKHO 
HCKJIOUNTbh U3 (POpMyJHpOBoK Teopem 2, 3 Hu 5 3ameTKH (*), ecm Npenouia- 
raTb ciipaBeWIMbon csleqyloulyio runotesy o Hyaiax L-pagos Jlupuxue (aABssAI0- 
ILY!OCH, OUCBU HO, CYILeCCTBCHHbIM OCJIaOJICHHeM pacliMpeHHOH runoTesb! Pumana): 

[Tunotes3a (H). J[za docmamouno 6onrowux m 6 oOaacmu |s—1|< 
E (in In m)? In In Inm 


Vin m 


Hem Hynett L-dynxKkyuu Jupuxae euda 


— 40?Am ) 
n : 


L(s)= AD Res>1), xl) =( (2) 
n=1 
20e x (n)— xapaxmep (mod 442? Am). 

Teopema. Ecau cnpaeedauea eunomesa (H), mo s3akaivwenua meopem 
2,3 u 5 samemxu (1) ocmatmca 6 cuAe, eCAU US UX OpMYAUPOBOK UCKAIO- 


— am 
4uUIMb6b mpedoeanue O cylmecméeoéeanuu npocmoed 4ucha q C YCAO6UEM (=) a= | 


(m. e@. ecau uckaiouume ycaoeun (4), (7) uw (12) samem«u (?)). 

Pa3pepHem (opmysIMpoBKy HM Waq¥M HaOpocoK MOKa3aTeJIbCTBa MpesOr*Ke- 
HHA, OTBeUaloUero Teopeme 2 samerTKu (1). Teopempi 3m 5 (') BAAOM3MeHAIOTCHA 
HM JOKa3bIBaloTCA aHaJIOrHuHo. 

Teopema 2a. ITycmo cnpasedauea eunomesa (H). Hycmo f(x, y, 2)— 
YEAOUUCACHHAA NPUMUMUGHAA NoAOWKUMeNbHAA mMepHapHaA KEadpamuunan 
@opma HeuemHblx e3auMHO Npocmolx uxKeapuanmoe [Q2, A]; m— yeave 4ucao, 
e3sauMmMHo npocmoe c 2QA, Aan KoMopoeo paspewwumo cpaexexnue f (x, Y, Z)=m 
(mod 8QA). O6o3naaum uepes t(f,m) KoAuwecméeo NpumMUMUBHELX npedcmae- 
neHuti wucaa m dopmott f. Toeda natidymca makue nocmosHHole Mo, x >0 
u x’ >0, saeucaluue molbKo om QA, amo npu m> Mo 


xh (— Am) <t (f, m) <x’h(— Am), (3) 


2de h(— Am) — koauuecmeo KAaCCO6 COOCMBEHHO NPUMUMUBHLX NOADICUMEAb- 
HblX OUNAPHOLX KeaOpamuunolx dopm onpedeaumean Am. 


343 


Ilyth WoKa3aTeJIbcTBa STOH TeOpeMbl OM30K K MOKa3aTeJIbCTBY COOTBET- 
cTBy1onlelt Teopembl (1). Secb Tak7Ke HCNOMb3yeTCA APHPMeTHKa SPMHTHOHOB Cy 
TpeOyioTca JIMIb Ooulee TOUHbIe OWeHKH CyMM J[e/IMTeeH, OCYLeECTBJIAeMbIe 
mo MeTony pa6orpl (°). 


1°. Ouenka (3) cBepxy TpuBvasbHa (cM. HanpuMep, (*)). [lostomy qoKa3bi- | 


BaeM OIeHKy (3) JIMWWb CHH3y. 


2°. M3 runoress (H) o6nmHbimu B Teopuu L-cbyHKIM paccyxeHHAMH BBI- | 


BOHM, 4TO CYyeCTByeT NpocToe uvcsO gq, He ReNaAmee 2QAM, c ycOBHeM 


(=) =1, q<x emf TE |, (4) 


q InInm 


TlocrosHupie x > 0 u > O 3pecb HM Aayiee 3aBuCAT Hb oT QA. 

3°. DuKcupyeM CTO/Ib OombUIOe HaTypabHOe uMcIO k, uTO UMeeTCH > x5/? 
map WebIx spMuTMoHoB R,; u R, HopMpl r= gq" c ycuoBueM, 4¥TO Ri Re Np 
muTuBeH. Ilo teopeme 1 3amerKu (!) nafigerca (np gocTaTouHO GOovbuloM Rk 


>x,h(— Amr?) tpumMuTuBHEix BexTopop L Hopmpr Amr?, Paccy2kqaa aHa- | 
jiormunHo (°), oTGepemM cpeau HUX 1 >>x,h(— Amr?) 9SKBMBaJIeHTHbIX NPHMATHB- | 


HbIX BeKTOPOB L; HOPMBI Amr?, JIA KOTOPbIX HMe€IOT MECTO PaBeHCTBa 
CS Lia Vad; (ipeen EZ, ae, aan Teh (5) 
rye B; — wespie MIPHMATHBHbIC SPMHTHOHbI HOPMbI rs; V;—wWevple QIPMUTHOHBI 


HOpMbI, mpoctoH c r; /=rl’, rye /’ —wenoe uucno, mpocroe c Ff; AA We- 
JIOrO UHCsla S HMeIOT MeCTO HepaBeHCTBa 


xm? < rs <x, rm?, (6) 


re O0<o <1/, — nocTosHHas, 3aBvcaAlad ToubKO oT QA. 


4°. Tlyctb w — kowMuecTBO pa3IMuHbIX B; B paBeHcTBax (5) HM B AX UaCTH | 


i=1,...,”' ¢ yenosuem n’ >, h(— Amr’). Torga 
Vinm 
W > x, m° exp pen Uo 2 ay : (7) 


OTO — OCHOBHaH YaCTb WOKasaTebeTBa. PaccyxyeHua mo upee OnusKu (5, §), 

HO HCMOJIb3yIOT Ooee TOUHbIe OLCHKH CYMM jeJMTesIeH nO MeToLy pa6oTH (°). 
5°. OkasbipaetcA, ¥TO cpequ paBeHcTB (5) umeetca >n/2 TaKux, qua 

KOTOPbIX TIpH ()MKCHpOBaHHOM i HMeeTCA >>x,S HHTeKcoB ¢t c yCJIOBHeM 


B= Ci) RR, AY, N(A®) =r*, 7 (3) 


WOO B MpOTHBHOM CJly4uae KOJIMYeCTBO W, BCeX pa3JIMUHbIX spmMuTHoHOB B Hop- 
MbI f* OICHMBaeTCA CBepXy Kak 


Wy < xg m exp [— ps VInm InInm}, (9) 


YTO Au NOCTATOUHO OOJIbLIMX Mm MpOTHBOpeuHT oreHKe (7). 
6°. Cpegu stax > n/2 papencts (5) BbiGupaem > xh (— Amr?) takux 


Tht = VepByao(ices logon, xh (— Amr?)); (10) 
4TO [JI HEKOTOporo (buKcHpoBaHHoro ¢ AA Bcex i 
B; = CP R, Ry Al’. 
H3 pazencts (10) cpasy xe nomy4aem cToubKO xe PpaBeHCTB Bua 


rl’ + L,=R.D) Ri Lys (Rs; aS) LAR, A})a (i Sody 2a Cy 
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’ X%gh (— Amr? 

L;— wenble BeKTopbl! Hopmpt Amr?. Cpequ Hux OyzeT > a 
lo 

> %,,h(— Am) pasnuuupix. Papencrso (11) nokaspiBaer, uto L; AemuTes cipapa 

Ha R,, a cepa Ha Ro, MW Tak Kak R,R»y ,pHMMTHBHO, TO L; jenutesa ua 1, 

L;=rL;, rae L; CyTb y2Ke MPWMHTHBHBIe BeKTOppl HoOpmpl Am. Ho 9THM 


> %,h(— Am) pa3ivuHbIM MpuMuTHBHbIM BeKTOpaM ls HopMbl Arm B3aMMHO- 
OAHO3HAYHO OTBEYAIOT MPHMUTHBHbIe MpecTaBeHHA uucsa m copmoli f. 
Teopema 2a joka3ana. 
IIpunouy raty6oxy1o 6sarogapuocts IO. B. JImnnuxy u A. VW. Bunorpa- 
ROBY 3a CYULeCTBeHHYIO NOMOLLb MPH BbINOJHeEHHM 9TOM padorTHi. 


Matematuyeckuit uncTuTyT um. B. A. Crekaoga Iloerytusi0 
Axajemuu Hayk CCCP 15 V 1958 


HWMTHPOBAHHAA JIMTEPATYPA 


A] Be Mantes, AH, ae 1078 (1958). 7 10. B. Jiuuu uk, Use. AH CCCP, 
cep. Matem., 3, 87 (1939). 3 A.W. Bunorpagos, 10.B.JliuuHuuk, Yen. mare. 
HaykK, 12, Ne 4, 277 (1957). * B. W. Jones, The Arithmetic Theory of Quadratic Forms, 
iNew, 1900.) o 10; Bawl maak Hse: AH CCCP, cep. Matem., 4, 633 (1940). ® A.B. Ma- 
Ht wes, M3sn. AH CCCP, cep. matem., 21, 457 (1957). 


Jloxnaagn Akayemun nwayk CCCP 
1958. Tom 122, Ne 3 


MATEMATHKA 


A. M. MOJIOCYEB | 


OB OJHOM 3AXQAYUE PABHOMEPHOPO PACIIPEJEJIEHHA 
CHCTEMbI ®YHKLUMH 


(ITpedcmaeaeno axademuxom H. M. Buxoepadosoim 22 V 1958) 


B nacrosujelt cratpe Meroqom H. M. Kopo6osa o606mlatoTca MHOrOMepHEIe | 
3ajauH paBHOMepHoro pacripeyeJieHHA CHCTeM (PYHKUMH, ABJIAIOULAXCA MpOwsBe- | 
JleHHeM NOKa3aTeJIbHOH CYHKIMH Ha MHOrouIeH, KOTOPble PpacCMOTPeHbl HM B 
pa6ote (1). B ocHope oKasaTeJbcTBa C(POpMyJIMpOBaHHOH HHXKe TEOPeMbI JlexKUT 
JI€MMa, ABJIAIOULAACA AaHaJIOTOM OCHOBHOM JIeMMbI paOoTHt (7). 

Ilyctb JaHbl s KOHe€YHOpa3HOCTHbIX yPaBHeHHi: 


P (x) =a bh (x—1) +... +aM p(x—m), v=1,2,...,8, (I) | 


C IWewbIMH KOs*ppuunentamu, a”) = 0, ny > 1 Aaa Kaxygoro y. BriGepem s npo- 
Vv 
CTRIX “MMCeN Dp <p; < <i p; Takux; UTO 


Pi > max |a]. 
1<v<s YY 


SalaquM HavaJIbHble JaHHble (yHKUHH , (x), TOMOKHB g, (7) = 6), rye 


5”) — wemoe yucIO HM Oe <py=s, jd w2ice cyclic = 
mIpHueM XoTA Obl OJHO H3 4HCeN 8), YEP 3) OTJIMYHO OT HYJIA JIA Kar 10- 
v 
ro v. OOo3sHauMM yepes Ay, ..-, 4, KOPHH XapakTepicTMyecKoro ypaBHeHHA 
Vv 


N= Tae OFF a8 ae gt) 
v 


KOHeYHOpasHOCTHOrO ypaBHeHHsA (1). 


ByeM npeqnovaraTb, uTo JWwIA KaxKyoro y KOPHH Ayy, Ayes se sg Se pas- 
v 
JMYHbI WH YTO [Wis BeMUMH Ay = hy WO, = max |A,;| BbIMOMHAIOTCA Hepa- 
2<j<ny 
BeHCTBa 
My lone SOME viel 2 eee Se 


Takum oOpasom, npH ny =1 dhy— Wemoe uncno; npu ny > 2 ry — uncao Tuso. 
Bpeyem culeqyomue oOo3HaueHna: 
1) t, — mo060e nenoe YC, yAOBJeTBOpsoMee ycOBHAM 


thy (x ++ ty) = dy (x) (mod py), fy == OmOdiDy), Viel 2 ee eee: 
(Takoe t, Bcerjla MOxKHO HalitH cormacHo slemme 1 paGotpr (*).) 
ator Rk o 
2) fy (x) = 6% + OE ee ee bi”) x ¥ — IleJIOUMCJICHHbIM + MHOrOUWIeH cTe- 
neu ky, He paBHbili TOK LeCTBeEHHO Hymo To mod py, v= 1, 2,... 1's. 
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CoracHo siemMe 2 pa6orTbI (*) BblOepeM HavaJIbHble 3HaueHHA (PyHKILMH 


, (x), v=1,2,..., 8, Tak, 4TOObI cpaBHeHHe 


Oy (2) == OCmod py), 215-2, | ty, 


WMeJIO He Oosee 7 / py pevleHnii. 


IIpu Takux corjamenuax HW OOo3HayeHHAX CpaBeqMBa Cielylollad semma. 
JlemMa. ITpu stw6vix yeaux a>O0, r>1 umeem mecmo oyenka 


> exp 2ni ») 


xe eal TOE a 
=O(rpy..) Psat... ts trp... psln(a try... *%;)), 


ede 6xodsntuan 6 CumeoA O NOCMOAHHAA 3a6UCUM OM G6eAUULLH Qa ae Os 
Ss 
(1) (s) 
UL Tite 6 cogs Se 
IlycTb Temepb jjaHa GOecKOHeyHad MNMOCJIEMOBATEJIbHOCTh MPOCTHIX MCE 
Pi < P2<P3<..., POCT KOTOPbIX OrpaHuyeH TpeOoBaHHeM 
Pvt = O (py). 
O6Oo3HauHM 4epes tT, < tio <<... MOUOXKUTEbHbIE IWesIble uCJIa, YAOBVe- 


TBOpPAIOULHe YCJIOBUAM: 


jv (X + ty) == Py (x) (Mod py), — ty == 0 (mod py), 
ee heer ey aA aR NS 


rye Yj, (x) — pelieHHe KOHeuHOpasHOCTHOrO ypaBHeHHA 


PH aPgo(x—I)+... Fapea—n), mj 21, p> max |alp|, 


1<j<s 


oOuayaroulero TEM CBOHCTBOM, 4TO YACJIO pelieHHH cpaBHeHHA 
Dis 2) == 0 (M00 Py), 2 182, ee ay, 


He MPeBOCXOJHT Ty / Py. 
Tlotpe6yem, KpoMe Toro, uTOObI HMeJIa MeCTO OIleHKa 


In (1 ways + + + ts(v-ts)) = O(t. « + Ts (v4s—2))- 
Tlyetb, Masiee, t, << ty < ...— MpOW3BOJbHbIe Wesble YCa Takue, TO 


ty > day+ ++ tsefsy Inty = O (In (ety -- + w+s)); 


ILeJIbIC 724, Mo, . . - OPeWeJICEHbl COOTHOMMCHHEM 


Nyt, = Ny + iy Py- + Pyts—1T1v + + + Ts (vt+s—1)s ih 0; 


—o(v) = 0(p,) — m06an WesounceHHad (yHKUMA, OTMYHAad OT HYJA pH jo- 
¢TaTOUHO OOJIbIIMX 3HaYeHMAX apryMeHTa. 


CuvtaeM, 4To Aj, - +, jn; — KOPHM XapakTepucTuyecKoro ypaBHeHHA 


ed = alvin +. “a + ay), cae ee eee 


uTO BCe OHH pa3JIMUHbl 


Mh=Aa > 1, 6; = max || <1. 


1<ks<n; 


Kak wu B pa6orte (*), JlerKo BUeTb, 4TO 


boi» (*) = Toten + OP, 8) Tip = OP Pra 
fed Ds ats el eee 


OnpefemuM dHcsIa %; PAOM 


8 


® (f) Y7 w4j—1) Ta 4 : 
oy = 21a A alae Fen] a] 07 arenes 
1 Prey a OY spa oe ls aa 
Teopema. JIycmo f,(x),...,fs(%) — 4enowucrenHole mMHOe04AeHbL, He- 


pagHole moscdecmeenno nyaro. Toeda cucmema iyAKyuu 
& *¥ fi (x), ..- Fh eal) 


PabHOMe PHO pacnpedenena 6 S-mMePHOM NpocinpaHncmee. 


Mocxosckuit Tocrynuato 
SHepreTHUeCKHH MHCTHTYT 19 V 1958 


IMTHMPOBAHHAA JIMTEPATYPA 
1H. M. Kopo6os, H3s. AH CCCP, cep. matem.. 17, Ne 5 (1953). 


348 


Joxnxaye Akayqemuu nayr CCCP 
1958. Tom 122, Ne 3 


MATEMATHKA 


P. JI. PPYM-KETKOB 


FOMOJIOTHYECKHE CBOHCTBA MPOOBPA30B TOUEK TPH 
OTOBPA)KEHHAX MHOPOOBPA3SHH, MOBbILIAFOLUMX PASMEPHOCTb 


(ITpedcmaeaexo axademuxom II. C. Aaexcaxdpceoim 12 V 1958) 


§ 1. IIpu usyyenun oroOpaxxenuli, MOBBIMWAIOULMX pa3MepHOCTb, BO MHOrHX 
clyyanx moiesHa Teopema Bretopuca (1). Bera (?,%) pacnpocrpanua sty Teo- 
peMy CO C/ly4ad KOMMAKTHbIX MeTPHYeCKHX MpocTpaHcTB Ha CJlyuali Mpon3BouIb- 
HbIX OMKOMMAKTHBIX XaycopdoBbix mpocTpancTB. Ham noipe6yetca Teopema 
Bpetopvca B cylexylouleH dopmysiuposkKe (?,°): 

Ecam mpv HenpepbiBHOM oTOOpaxKexnun f mpocrpanctBa X Ha npoctpancrsBo Y 
NOJHbIH MpooOpas KaxKOH TOUKH MpocTpancTBa Y sABsineTCA TOMOJIOrH¥eCKH 
TPHBHMaJIbHbIM B Ppa3MePHOCTAX <Cf, TO TroMoMOpcbH3M k-MepHOH rpynnbl roMo- 
norHi H,(X) npoctpauctsa X B rpynny H,(Y) mpoctpauctsa Y, nopoxTeH- 
HbI OTOOpaxkeHveM f, ABJIAeTCH M30MOptpPH3MOM «Ha», k <1, a roMoMop(u3M 
rpynnbt Hny4,(X) B Hn4,(Y) ectb romomopdu3m Ha Belo rpynny Hn+,(Y), mpu 
3TOM Tpynna KOIPPHUMeHTOB eCTb MOJIe HJIM 9JICEMeHTapHad KOMMaKTHaA rpynma 
(rpynna XapakTepoB JMCKpeTHOH rpymnnmbl C KOHeYHBIM Oa3HcomM). 

Jlaep (*) noka3a, 4TO u3 TeopemMbl Bbetopuca cpa3y culemyer TakaA 
Teopema: 

Ecam np oToOpa>xkeHHu KOMMaKTHOTO MeTpHyecKoro mpoctpancTtsa M Ha 
KOMIMaKTHOe MeTpHyuecKUe mpoctpaHctBo N npoo6pa3 KaxKoH Toukn y u3 N 
allWKIMyeH BO BCeX pa3sMepHocTax, T. e. Hy(f4(y)) =O aia Beex k>O, To 
dim M > dim N. 

JI. B. Kengpnm (°) qua mo6nrx n>3 u k>1 nocrponma mpHMep MOHO- 
TOHHOFO OTOOpaxkeHuA -MepHoro Ky6a E” na (n+ k)-mMepuplit Ky6 jaye 

JI. B. Kenypnuu yka3ana, To, ucnoOmb3ya cBOlcTBa oTOOpaxkenna E% 
~wa £*, mpwBeyeHHoro B 9TOM padoTe, JlerKO NOCTPOHTb MpHMep TaKOrO MOHOTOH- 
HOrO OTOOpaxKeHHA TpexMepHoH cieppr S*® ua S*, uro B s060H oKpectT- 
HocTH u3 S* ecTb Be TOUKH, NMpooOpasbl KOTOPbIX COfepxKaT 3alleMJIeHHbIe 
ILHKJIbI. 

I]. C. Anekcanyzpon mpeqmoxus paccMoTpeTb BOMpoc O TOMOJIOrH4ecKUXx 

 cBOlicTBaX MpooOpa3s0B pa3sMUHbIX MHOXKeCTB IPH OTOOpaxkeHHH MHorooOpasuh, 
TIOBbIWAIOLLHX Pa3MepHOCTb. 
B TOM 3amMeTKe JOKa3aHO, 4TO HewJIb3A OTOOPa3HTb f-MepHOe 3aMKHyTOe 


OpueHTupyemoe mHoroo6pasne M” ua nommayp K OovbuleH pa3sMepHocTH Tak, 


tl 
yTO MpooOpa3bl Bcex ToueK u3 K allMKJIMGHbI BO BCeX pa3MePHOCTAX [s+] ; 


PaccmorpeH BOMpoc O 3allemieHHOcTH MmpooOpasoB ToueK MpH oOTOOpaxkeHnAX 
TpexMepHOro MHOrOOOpa3HA C MOBbIIeHHeM Pa3MepHOCTH. 

Yepes M" G6yjemM O603Ha¥aTb 3aMKHYyTOe OpHeHTHpyeMoe /-MepHoe MHOrO- 
o6pasve, uepes p’(M") —paur s-mepnoii rpynni romosoruit M". 

3a rpynnmy KosdipHuneHTOB BOSbMeM TOJle pal\MOHaJIbHbIX UNCe HIM 
Jm—Tpylmy BbMeTOB MO MOfyJIO mM, JIA KOTOpbIX cripaBeMBa Teopema 
Bperoprica B MpHBeyeHHOK BbILe CbOpMyJIMpoBKe. 
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§ 2. Teopema 1. J/ycme f — nenpepolenoe omob pasicenue M" na m-mep- 


Holl noausdp K, m>n, u nycmb npoobpasei ecex mo4uweK us K ayuKAudAor | 


60 6cex pasmepHocmax <s. Toeda 28<n—2. 
Tloka3aTeabcrsBo. [Ipeqnonoxum mpoTuBHoe, T. e. 2s >n— 2. 
Bosbmem /-mepHbii wap U™ p K, u nyctb S* u S’—vaxne ppe cipepbl,. 
jexkautue BU”, uTO WX OCHOBHbIC WHKJIbI 2? u 27 3allelvieHbl, p +g =m— 1. 


BospmMem p=s-+1. Cormacno vTeopeme Bperopuca B MHoxecTBe f * (Sp). 


cyulecTByeT Tako p-MepxHbili unk C?, uTo f (C?)~ z? Ha SP, T. e. f (CP) = 2. 
Tak Kak f (0°?) =z? +0 B KS‘, to C? +0 B M"\ f1(S"). TMostomy 


MHoxecTBo f !(S“) cofepkuT salleneHHblt c ¢? f-MepHbIH WHKI 27, rye | 


r=n—p—i. Tak kak p=s-+1, To r=n—p—1 =n —(s -)) 1 
= n—s—2. Orca, yuuTbiBad, uTo 2s >n—2, nomyuaem r=n—s — 
—2<s. 

V3 papenxctB p+g=m—1, p+r=n—I1 4 HepaBeHcTBa m> 7 cue- 
myeT, uTo r<q. Tak Kak r<s, TO HpuMeHumM Teopemy Bbetropvca Kk MHO- 


xwectpam S’ wu f1(S%). Tlonyaaem H, (f1(S*)) = HA,(S*) =0, Tak kakr <q. 


Ho sto mpoTmpopeyuT Tomy, uTo wHka 2’ +0 ua f1(S*). Vrax, npegnouo- | 


*KeHHe 2s > n—2 HeBepHo. Teopema oKa3auHa. 

§ 3. B stom naparpacde f o6o3Ha¥aeT MOHOTOHHOe oTOOpaxKeHHe, T. e. 
Takoe oTOOpaxKeHHe, Mp KOTOPOM MpooOpas CBA3HOrO MHOKeCTBA CBHASEH. 
Orciojja cileyyeT, uTo ecm | — MOHOTOHHOe OTOOpaxKeHne M” wa nonusgap K, 
TO JWI TOrO, YTOOLI Mpoo6pa3s KommaKkra F u3 K pasOuBpan M", Heo6xoqumo 
M Joctarouno, uToOn! F pas6usan K. 

Teopema 2. JIycmo | — moxomoxHoe omobpancenue M3 na M™, m> 3. 

B M" cyiwecmeyem ne 6oree uem p'(M*) makux OsymepHolx noausdpoe, 
4mMO KQdCOblIL UZ HUX ABAAEMCA CYUECMBENHOLM HOCUMeNEM OBYMEPHO2O YUKAA 
u OAA M060li mouku y amux noausdpoe H, (f+ (y)) = 0. 

Jlokasatreapbetso. Iyer K?— _symepnpili nonmusqp BM”, spaaio- 
WWMHCH CYLeCTBeHHbIM HOCHTesIeM IMKa 27, WM Ja mMoOoK TouKH y € K? 


H,(f“*(y)) = 0. CormacHo teopeme Breropuca B MHoxKecTBe F = [+ (K?) ectb. 


TakoH wks C, uto f (C?)~z? na K?. Tak Kak f (0?) +0 na f 1(F)=K?, 
To @ -+0 Ha F. Ecau C?~0O na M3, to F pas6upaer M3, uero ObITb He 
MOXKeT, Tak Kak K? He pasOupaer M™ u F = f-3(K?). Vrax, +0 na M3. 

Ec MpeAnos0xKUTb, YTO TeopeMa HeBepHa, TO CyllecTByeT f TaKHX JBy- 


2 2 = 
MepHBIX NoMa ApoB Ky, Ko,... , enya p' (M°), uro MHoxectBo F; = f 1 (Ki) 
a . 2 
ABJIAeTCA HOcHTesIeM UnKa C, G-+O na M3, 1<i<r. Iuka G,G,...,¢ 
3aBHCHMbI, Tak Kak rf > p'(M?) u, 3HaunT, KomnakT B= VY F; spansetca 
i=1 


CYULeCTBeHHbIM HOCHTesiemM WHKa C? uC ~OQ Ha M3. Oro mporuBopeunt Tomy, 
i? 

NTO BD ==) OK) Tiesto == 1.) KGa kere pasOupaer M"™. 
t=1 


Teopema 3. [Tycmo f — monomonnoe omobpastenue M3? na M™, m> 3. 
u a—npouseoaonan mouka @ M™”. Ecau f(a) ne seanemca nocumenem 
OOHOMEPHO2O YUKAA, He 2omoAoeuuHO2d Hy AIO Ha M?, mo @ «aroboti oKpecmuHo- 
cmu a ecmb makue Oee mouKu, umo Npoobpasbl ux codepacam sayenA»eHHole 
UYUK ADL. 

JokasateuabcerTBo: Iycrb V—nponssombyaa oKkpectHoctb a. B cuay 
HelpepbIBHOcTH f CyMleCTByeT Takada OKpecTHOcTb U TouKu a, 4TO AWA MOOOH 
TouKH x €U muoxKectBo f-4(x) He COJep»xKHT OHOMePHBIX I[MKJIOB, He FOMO- 
JOPHUHbIX Hy TO B Me. 

CorsiacHo TeopeMe 2 B ,OcTaTOUHO MaJlOii OKpecTHOcTH a s1O6aa _ByMep- 
Had cepa cojepxuT Takylo Touky y, uto H,(f4(y))0. Cuntaem, uto U 
YOBJIETBOPAeT MH STOMY YCJIOBHIO. Bo3sbMem Takoe ¢ > OQ, uTo O(a, 2) CVU. 
B O(a, ©) ecth Taka TouKa p, uto F =f 4(p) comepxuT nuKa ©, O40 
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Ha F; ('~0O na M3, tax kak p€U. Ilycrs z' — noaweppaibubli waka B M2, 
sallemlenHbIn c C', JexKallwH Bue F; K —nosmazp, saBamiommiica tenom 2. 
Iluka z' MOx%KHO BbIOpaTb Tak, uto WuKa f(z!) meKUT B O(a, ¢) HW romouorn- 
yeH HyJI0 B O(a, ¢). Jlua storo Hao B3ATb MpONsBOMbHBIi uNMKA ul, 3anen- 
eHub c C1, nu nenb w?, Aw? = u!, TlommafpasbHad OKpecTHoctb ONG 7B} 
BbICeKaeT U3 IenH Ww” venb w?; Aw? sBnaeTcA HCKOMbIM ILMKJIOM, ecJIM 8 
JOcTaTOUHO MaJIO. 

Ilycth B=f(K); 2a = p(p, B) (0 —paccrosnue mexyy MHOKeCTBaMH); 
G =O (a,¢)\ O(p, «); Q—rtpuaurynanua K. OGpasn cummueKcon Q umeloT 
Mametp <6(Q); Bcerga MO%KHO CuNTAaTb, YTO 6(Q) <«. HokaxKem, uTo B G cy- 
mectpyer map W (Q) ¢ paguycom <6 (Q), mpoo6pas Koroporo coyepxKHT UMKIT, 

S 


iu i 1 = - 
He TOMOJIOrMUHbIN HysIO BHe F. Mmeem z! = a8 bf, AtL=h,—g, Jlyctp 
t=!) 
¢: =f (hi); 4 =f (gi; l;—orpesok 8 M™, coequnsiomni c; c d;. B CHJIY MO- 
HOTOHHOCTH f B MHOxecTBe f 1(/;) cyulecTByeT Takasd Wenb x7, uTo Ax} = 
= h; — gi. 

MuoxecTBa helt) uM /; mexKaT B wape pafuyca 6(Q) c WeHTpoM BG, u 
TOUKa P OTCTOHT OT aTOrO Wapa Golee, uem Ha «. Ec ja HeKoToporo 2, 
l<i<s, uuxa (41— x1) +08 M?\ F, to wap W(Q) cymectByer. Pac- 
CMOTPHM cJlyuaH, kKorga Ana Beex i, l<i<s, (f}—x1)~0 B M\ F. 

ES 
a) ¢ 
Torga waka y} = SS b; x8 ~ Dd) b; i= 2, te. yo eallensien CO's unexur 
t=1 
BHe F. 
Ilycts x?— nenb B G, orpaHHunBatoulad Wks f (yt) M CuMMseKCbI KOTOpOL 
n 


MMeIOT muamMetp <6(Q), x? = ny e;%?. B MHoxectBe [7 (Az?) BbIOUpaeM TaKOH 


i=l 
uk yt, uTo f(y) = Av?u unk y} OOpasoBaH eNAMu, onpedesAtembiMa Tak 


n 
\| J 
«Ke, Kak H wUemH x}, BBejeHHbIe BbUe. Ilostomy >» eyi= y'. ToKxaxem, 


t=1 

yTO cyusectByer Takoe k, 1<Gk<Cn, uto ytx0B M?\ F. B_ mporusxom 
ciyyae Mbl WMeemM Web v?, Av? =, M U? JeKUT B M?\_ F. Uenb 
n 
> e,v? nexkuT BHe F uw orpanMuMBaer WMKI y’, KOTOpbIii 3atemien c C, a © 
kui B F. Wap, cojepxauyni o6pa3 wuksia yi, uMeeT Mamerp < 6(Q) 4, 
CJleJOBaATeJIbHO, ABJIA€CTCH MCKOMBIM IapoM. 

Bo3bMeM MOCJeOBATeIbHOCTh H3MeJIbYaIOULUXCA TpHaHry aH Q;, 6(Q;) > 0, 
MW 3 Hee BbIeIMM Takylo MofMocseqoBaTebHOCTb je, YTO Wapbl W (Qjx) cxo- 
itca K TouKe g. Scuo, uro gEG, T. e. o(p, 9) >%, U f-4(q) conepxKar 
WUKJI ar BHe F, Tak Kak TaKoli WnKs cogepoKut f1(W (Qjr)), R= 1, 2,...- 
Tak kak q€U, To 2}~0 B M®, u mostomy F =f 4(p) cojlepxuT samenven- 
HbIH c 2! uk. Touxu p u q sexat BV. Teopema jokasana. 

S3ameuaunue. Teopema octaetca B che, eCJIH f — MOHOTOHHOe oToopa- 
2KEHHE TPeXMepHOrO MHOFOOOpasuA Ha pa3MepHO OHOPOAHHIM NOMMap Oob- 


Ie pa3MepHocTH. 
Tloecrynusto 
29 IV 1958 
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Jloxkxayn AkafweMunM Hayk CccP 
1958. Tom 122, Ne 3 


MATEMATHKA 
®. WH. XAPLUMJIAQ3E 


KJIACCbI HACbILUEHHS (JIS) HEKOTOPDIX TIPOWECCOB 
CYMMHPOBAHHA 


(ITpedcmaeaexo axademuxom B. H. Cmupnoeom 19 V 1958) 
1°. Ilyets E —npoctpancrBo BavHaxa, B KOTOPpOM HMeeTCH 3aMKHyTaH CH- | 
cTema 9sleMeHToB {f,} (k= 1,2, ...) MH ompeqemena MomHaA MOCeROBAaTeJIb- — 


HOCTb (byHkuMoHnaoB {l/,(f)} (e=1, 2, ...), o6pasyroulax OMOpTOroHaJIbHy!10 — 
cHCTeMy, T. €. 


ae O.AtIpndi ==); 
4s ia puss =5£. 


Kaxkjomy aviemMeuty f € E mMoxkHO COMOCTaBHTb pa3JlIoxKeHHe | 


F~ >) le(f) fe (1) 


k=1 


B cmyuae cxogqumocTH 3Toro psayja ero cymMa Oyget f. Ipomece cyMmMnpoBa- | 
Hua (A) paga (1), cocToaljMH B OOpas0BaHuH cpeqHUX 


Me 


un (Ff) = 2 NPL, PYF, » (2) 


k=1 


re Maoxutetn XY? (n=1, 2,....., kR=1, 2, .,.)—3anaHHble ancna_ (Mos 
rylHe HMeTb B KayecTBe BepXHero 3HauKa HeMpepbIBHbIli MapamMetTp fh), Hasbl- 
BaeTCA HACbIILCHHbIM, eCIM cpeqHHe (2) He MOryT npHOMxKaTECaA K f° 
CIMIUKOM ObicTpo. Topops TouHee, CYWeCTByYe€T MOHOTOHHO cTpemAIlaacs | 
K HYJIO MOJO*KMTeIbHAA (yHKUMA —(/) MW YNCNO mM TaKMe, 4TO COOTHOLIeHHe 
| f — ur (f)|| = o[¢ (2)]BbinomHeHO TOKO AA IeEMEHTOBBU af = Qyfy+ Asfo+... 


Paecrtalrad mee: Oig Gay = deis 10 — AINCia. | 
EcslM mp 9TOM cylecTByeT avieMeHT f, He BbiparKalollulica mMHefHO Yepes 

fi. fos -+- > fm WM WAA KOTOpOrO cnpaBesVIMBO COOTHOLMIeHHe 
[F— wk (|= Ole ()], (3) 


TO MNOpAROK HacbilleHHaA Mpomecca (A) ecTb (nn). JIuHeHOe MHOXKeCTBO 9dVIe- 
MEHTOB, YROBJIETBOPAIOWIMX COOTHOLIeEHHIO (3), HasbIBAaeTCH K IaCCOM HaCHI- 
uleHuaxA pomecca (A). 

TIpo6sema HacbilleHus fia mpouecca (A) cocrouT B pa3bicKaHMu Kslacca 
HaCbINIeHHA STOrO Mmpolecca. PasbicKaTb KJIacc HaCbileHuA —9TO 3Ha4uuT HaliTu 
CTPyKTYPHbIe CBOHCTBA (PyHKIUMH, YIOBeTBOPAIONIHX COOTHOWeHHIO (3). 

TlocraHopka mpoOsleMbl B TOM BHe, KaK OHA M3s02%KeHa 3eCb, NpHHaswe- 
xT DaBapy (7,”). Pemenne sto npoO/lembl Ad HEKOTOPbIX MpolleccoB cyM- 
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MMpOBaHHA ObvIO Yano Samanckum (3). Bywep (4) oxapakrepu3oBan Kuaccbi 
HaCbIILeHHA HeKOTOPbIX MPOLecCOB C MOMOMIbIO TeOpHA Nowyrpynn. 

B uactosuelt pa6ore ¢ HaxoxKy HeCKOJIbKO KsaCcOB HaCbIIeHut 97eMeH- 
TaPHbIM M€TOJIOM, KOTOpbI ObIlJI HamMeyeH PaBapom B paGorte (?). 

2°. Ilycrh E —oguo u3 mpocrpancTs mepnoguyueckux yHKunit: C(—n, x), 
Lp(—*, =) (p >1) uw passomenne (1) ects pa Pyppe 


F(x) ~-3- + D) (ae cos kx + by sin kx). 
k=] 


Teopema 1. Ecau wcaary? (k=0, 1, 2, ..., n=1, 2,...) ydoene- 
méopsIOM YCAOBUIO 
r 1— 2 
Ps RED 


mo OAAx ecaKott dyxKkyuu f (x), yOoeremsopsiowett CoOoOmHOWWeRLIO 


|F(~)— uk (F, x) |= Ole ()], (4) 


20e 
PR Goth Ay” et y AL? (ae cos kx + by sin kx), 
k=1 
dbetiepoeckue cpednue psda 
2 Yo+ Ss Y, (a, cos kx + 0, sin kx) 
Oepanu4eHbl No HOpMe 6 npocmpancmee E. 


JlokasateabpersBo. M3 (4) cnenyer, uTo Hopma dynKunu F (x) = 
= An [f (x) — us (f, x)] He mpeBocxoyuT HekoTopoH nocTtosuHHoH A. Hanuuiem 


Da3 JIOMK CHE 
Ao 1g” , 
F (x) —~ ae oh), - » “e(n) (Qe cos kx + bp Sin kx) 


k=1 


A paccMOTpuM (eliepoBckne cpeqHHve JIA 9TOTO psxza: 


a, 1-2? oe, Pa ee yy 
oF. x) =i mar ur ie ae (1—=) (i) (ap cos kx + bp sin kx). 


AspecTHO, uTO pH M060OM m lom(F, x) Il <i] FI]. Ce qOBaTeJIbHO, 


| 


/CTPeMJIAA  K O€CKOHEYHOCTH, OTCIOJa NOJyuaem 


| 


TO WM MoKaspilBaeT Teopemy. 
IIpumMenum jloKagaHHy1o TeopeMy K M3BeCTHbIM IIpoleccaM CyMMypOBaHHis. 


6 (1) k 
3°. Jlua mponecca (BP, v) Bepuurretta — Porosunckoro h; =(cos oe 


ee iene eee 
ee + BO ae) pa ors tbe sine] <A. 


m7 k : 
fy + 3 (iS) teoorhe +o,sink| cA 
=1 ; 


SaKka3 844 


npy ee = OSS oats ed MP0 mph k>>n. Ilopaqok HacbillleHHA STOr 
ipomecca eCTb—y Ht (, = vk? CreqoBaTesIbHo, eCJIM JIA HeKOTOpOH yHkK 
uuu fEE 


IF @—BO, oi =O(z), 


rye 


be (7, x) = Set > (£08 sap nit) (ap cos kx +- by sin kx), 


n+ 1 


TO 


| + » (1— 4) b? (a cos kx + 6, sin kx)| = O (1). 6 
k=1 


Ecau (5) uMeeT MecTo AuJId mpocrpancrpa C(—n7, 7), TO MOUTH Be3xt 
cyllecTByeT orpaHvuenHad BTopad npousBoguas f” (x) HH, YTO TO Ke Camoe 
i’ (x) ygoBuerBopseT ycsosuio Jlunumua. OOpaTHoe yTBep»kyeHHe U3BeCTH 
B caygae v= 1 (5). OdOmui cuyuai merko moyuaeTca oTcioqa Owarojaps 
copmyvie (4) u3 (8). 

TakuM OOpa30M, HMeeT MecToO: 

Teopema 2. Jaa mozo umo6ol Henpepolenaa nepuoduueckan GbyHKyus 
[ (x) yOoeremeopnna coomnoweHuto 


oes | 6)— B01(0)1 = 0(). 


HeoOxoOUmMO U OoCmamo4Ho cytecmeoeaHue f’ (x) € Lip 1. 
CyeqoBaTesIbHO, KJIaCCbI HacbillleHHa Bcex mpotleccop (5P,v) copnagaror 
IIpHMeHaAA H3BeCTHbIe pesysIbTaThI (7) O KlaccCaX TPHrOHOMeTPH4eCKHX PATO! 

HM COOTHOWeHHe (5), NOwysaem culeqyroulve TeOpeMBl. | 
Teopema 3. Kazacc nacouyenun npoyecca (BP,v) @ npocmpaxrcme 

Lp npu swbom vy coenadaem c KAaccom GyHKyull, aKeUeAAeEHMALLX meee 

HO HenpepoleHolm DYHKYUAM, OOAAOALUUM BMOPOLMU NPOUZBOOHSIMU, NpUHAC 

nenauumu npocmpaucmey Lp. 

Teopema 4. Kaacc nacouyenua npoyecca (BP,v) @ npocmpancmee L, 
npu bom vy coenadaem c KaAaccom gynkyull, saKkeueaneNmHoix AObCOAOMK 
HENPe PoleHdlM PYHKYUAM, OOAACAIOWWUM NPOUZBOOHbIMU Nepeoeo NOpACKA C O2pe 
HUYCHHOLM UBMEHEHUEM. . 

4°, PaccmMoTpuM mpolecc CyMMMpoBaHHsa pala Pypbe Tak Ha3bIBAeMbIMH THI 

YeCKHMH CpeHMMN: 


x” (x) = 8. ae, 2 (1 ue =) (ap cos kx + by sin Rx). 
=1 


(1) 


Srecb hy =1—-— mpo k=0,1,..., nu M?=0 mp k>n. Tlopsyo 


4 v | 

HaCbIIMeHHA €CTb —- HU ¥, =k. CyrenopatembHo, corsjacHo Teopeme 1, ecull 
nh | 

| 


JIA HenpeppiBHon dPyHKunu f (x) 


max | f (x) — X4?(x) | = 0(-), ( 
TO | 
max | +> G-=)e (az, cos kx ++ by sin kx) | = O (liye 
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M3 sToro ycJioBHa mp ueTrHOM v cvleqyeT, 4TO MOUTH Be3ze CyliecTByeT 
orpannuennas f (x). Ip neueTHom vy mouTH Bese cymlecTByer orpaHHuen- 
Had NPOWSBOHaH MOpAAKa vy OY CONpAxKeHHOM cbyHKuun f (x). OOparHbie yrBep- 
*AKCHHA WOKasanbl SurmyHAoM (5). 

TakuM O6pa30M, HMeer MeCcTO: 

Teopema 5. J[ua mozo umo6eu nenpepoienan nepuoduueckaa dynkyua 
[ (x) yooeremeopana coomnowenuto (6), Heobxodumo u Oocmamo4no cywecmeo- 
eaKue oepanu4ennott npouseodnoii f° (x) npu vemHoMm Vv U Oe2panu4eHHol npo- 
useodnoti | (x) npu nexemnom vy. 

IIpH v= 1 paccmatpwBaembii mpomecc copmagaer c mpomeccom (C, 1) u 
Teopema 5 cBo,uTca K Teopeme Amekcuua — 3amauckoro (8, 8). 

AnaJlOrvunbie TeopeMbl CMpaBeLIMBbI MU [WI mpocrpancTBa Lp (p > 1). 


5°. PaccmoTpHM, HaKoHell, mpotecc cyMMupoBanua JleGera, onpeyessemblit 


see Jla,' cymmMupyemoli dynkuuu cpequne JleGera 


coBnayaroT c (pyHKHaAMM CrekKJioBa ((”), cTp. 269): 


MHOxKUTeIAMU AY = 


x-+h © ‘ 
f(x) = 35 \ F(d)dt = 4 y SOM (aycos kx + 64 sin kx). 
L 3 p= 


x—h . 


JlerKO BYeTb, YTO STO MpoOllecc HacbIeHHbI HU MOpAOK HacbILeHHA eCTb 

h?. Kpome toro, ¥, = lim @(i- =) a CyleqoBaTeJIbHO,* COrJiacHo 
iar ht kh 6 , 
teopeme 1, ecm || [n (x) —f (x) |] = O(h?), To Bbmonneno (5). 

Takum oOpa30M, MmeeT MecTO: 

Teopema 6. Kaacc nacouyenua npouecca Jle6eea (uau npoyecca npu- 
6auxceHuA cpedHumu Cmekaoea) 6 npocmparncmee G uau Lp(p> 1) coena- 
Oaem c KaAaccom Hacolluenun npoyecca (BP, 1) @ coomeemcmeyrowem npo- 
cmpancmee. 


TOnaucckuH MaTeMaTHYeCKHM MHCTHTYT Ilocrynuso 
um. A. M. Pasmay3e 16 V 1958 
Axajlemuu Hayk Tpy3CCP 


UMTHPOBAHHAA JIMTEPATYPA 


1 J. Favard, J. Math. Pures et Appl., 36, 4, 359 (1957). * J. Favard, Analyse 
Harmonique, Coll. Internat. du Centre Nat. Rech. Sci., Paris, Nt 15, 97 (1949). 3 M. Za- 
mansky, Ann. Sci. Ecole norm. sup., 66, 3, 19 (1949). *P.L.Butzer,C.R., 248, 
20, 1473 (1956). ® A.Zygmund, Duke Math. J., 12, 4, 695 (1945,. ®®.H.Xap- 
muaagy3e, JAH, 101, N 3, 425 (1955). 7 A. Surmyuqy, Tpuronomerpnueckue psu, 
Nee 1989" 8'Gs Alex its, Mat. Fize Lapok, 48, 410) (1941): . 
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TEOPHS YIIPYIOCTH © 


¥O. A. AMEH3AJE 


MECTHbIE HANPS)KEHHS MPH W3PHbE 
KPYrJIOrO MPH3MATHYECKOLFO BPYCA 
C 3JIJIMNTHYECKUM HECOOCHbIM OTBEPCTHEM 


(ITpedcmasaeno axademuxom H. H. Mycxeauweuau 17 V 1958) 


1. Pacemorpum 3aqayy nonepeyHoro usru6a xKpyrsioro mpu3mMaTHuecKoroO © 


6pyca, Ocma6IeHHOTO B MPOAOJIbHOM HaNpaBJIeHHH 9VJIJIMNTHYeCKOM MOJIOCTEIO, 
OCb KOTOPOH pacnolIoxwKeHa Ha HeEKOTOpOM pac- 
CTOAHUH OT OCH CmOlMHOrO 6pyca (puc. 1). Lana 
oOnpeesIeHHA Hallps»KeHHOrO cOcTOAHUA Opyca 
IIpH monepeuHoM v3rHvGe nox WelicTBHeM cocpe- 
JOTOUeCHHOH CHJIbI CuletyeT HaHTH KOMMJIeKC- 
HyIO (PYHKUMIO Kpy4eHHA JLJIA JaHHOrO NpopHAa 
WM HeKOTOpytO Apyrylo peryJApHy!o (pyHKUMIO 
KOMIWI€KCHOro = MlepeMeHHoro Z= 8-195 
YNOBJIETBOPAIONLY!IO OMpeeJIeHHbIM PpaHH4HbIM 
ycJIOBHAM. DyHKUMA KpyyeHHA JIA paccMart- 
pWBaeMOH 37eCb 3aqauH onpeseieHa B Halen 
padote ('). Tenepb onpenemum dyHKIHIo, 
perysspHyio B oOsacTrH S Hn yOBJeTBOpsIO- 


Puc. 4 Ulylo TpaHWuHbIM ycJIOBNsAM (*) 
oi (t) + 1 (¢) = 2F i (t) + Di Ha Ly; (1) 
or (t) + 1 (2) = 2F 3 (2) Ha Ls; (2) 
F,(t) = — (1 — 49) Yay? = Yaox?y +2 (1 + 0) | xy de; (3) 


D, — HekoTopas nocTosHHad; s — kosdppumuent Ilyaccona. 

2. BosbMem (PyHKIHIO, OTOOpaxKalclLylO BHELIHOCTb 3/IJIMMCa Ha BHeLIHOCTb 
OKPy2KHOCTH y payuyca p >1 c WeHTpoM B Hayasle KOOpAMHAaT B MIOcKocTH C 
B Bue 


=) tat Sa 


( _ Vee yen 
ee RS ame ge pe 
Payukas MOJIO*KUTeEbHO MHMMBI Id acdbtbuKca z, wexKallero Ha NosOx*KUTeNb- 


HOH MHMMOM OCH M MO MOJO NpeBocxosaulero BemMuuHy e + 2A. 
M3 opmya (3) mocmne HecNO*KHBIX npeoOpasoBannit nomyuun: 


Fitj=F ()=qt+n (f-£)+a(e+2)+a(5—4) Ha 13 
Fa =itfa (EB) al UE] mb 


Siect st or ee — oo ToukH Ls; e; = %/,-+4/,9) e@ = 
aa qo= 3€ {e" -+ °/,A?(p + 9 +)?} + Mose {1/,e7 + 2A}; qy=1/.A 
+e oes pre +p 7) —2] -F Yao [ 8 + AP (p? ee 2 Sie Be 

jpAte(p* pe" iG), Neem, Fe A) AM a (OP alepl a= My! <0 ha} 75 
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(4) 


Cuenya metogy JI. HW. Ulepmana (3), Bpegem na L> 


91 (t) — 9 (t) = 20 (¢). (5) 


C nomoninto (2), (5) u cBolictsa unterpana Tana Kom Brenem B oOmacTH 
S HOBY!O peryJIApHyl0 aHaMTHYeCKH MposOMKUMYIO BHe 3vinca u oOpaltato- 
UlyOCH B HYyJIb Ha OecKOHeuHOCTH (byHKILHIO 


tg —2z 


eQ=a)—so\ PO a,—iRlar+a(Z)]. ©) 
Ly 


Yuntpipax cbyHkiwmio (6) B nepBom rpaHuyHom yesoBuu (1), lepexoya Ha 
OcHoBaHHM (4) K MepemeHHOH t Mu Monaran 9° (C)=o(z), OyqemM UMeTb 


eO= Dut, 
mer & 
2qo+ 2e {e,R®— e,(e?4+ 6A®) — (a + %) + D, — 2b) = 0, (7) 
RK, = — (1 + (— 1)"9"") 6, + (1 — (= 1)t 9) d, = pe + pe? — pe, (8) 
s =] npun=v, 0) =0 npn ny. 
Pi = 291 + {(p + 9?) A [88s (€? + A?) — R%eq]} i; po = 2q2 + 3e Aes (? + p?); 


cay a Rk A \k%p +% ; 
Ps = 2q3 — APez (p* + 9°*) 4; Do mae (= d) HO eee 2 7 (9) 
1 n , A \F oy + ey tse 
ee cic 1)' lecetnR (2) aS k ; a ate SeUy, eee 
dn = —— Dy (— hacen ( A At nel, F2,. 
P  R=n 
DyHKUHOHaIbI %, (k=O, 1, 2, ...), paBHbie 
(R—e)* © (ts) 
a = R—2 | ig a (10) 


L 
ABJIAIOTCH, BOOOWLe TOBOPA, KOMIMJICKCHbIMA BeJIMUMHaMH. 
3. Ha ocHopanun (6) u3 (5) Oyzem uMeTp: 


w(t) =9()—eO+iR [a (e+ s)+e((z) +(F))] +o GD 


1 ( a) 1 
g3ylecb By —HCTO MHMMax NocToAHHast co = ori 2° 


te 
L; 
Yuuntpipaa (7) u MpHHAB oOosHayeHHe 
Paik w (¢) 12 
Om = ar \ pri a (12) 


vg (11) mocse HeKOTOpbIX paccy>keHHH OyeM WMeTb 


Bn = Dy o"hndmn + ER (elves + eines); ~ 


n=1 


Imna=— (ze) A (iy 


R é 
BDA) (vy—n-+1)/2 +v1 A\% Avy Cote Cher eae), (14) 
xy (1) 3 Gz Sie et 
yy=n—1 
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m—1, ecw m uM NM O;MHAKOBOH YeTHOCTH; 
CE m—2, eciM m uM pasiM4HOH YeTHOCTH. 
Kak caeqyer us dopmymp (4), Qua m uM nM OfMHAaKOBOH YeTHOCTH Jim, n 


ABJIAIOTCA BeULCCTBCHHbIMH BeJIMUMHAaMM; JIA m MW nN pasM4uHOH 4weTHOCTH Jim, n 


YMCTO MHMMBIe. ; 
Tloncrapnaa B (10) pasnoxeHve HempepbiBHoH Ha L. uncTO MHAMOM dbyHK- 


Wun 


= Pea Vs sb 
SOI ee) (Pelz) — Poe) p> (1) 
MOCJI€ HEKOTOPHIX MpeoOpasoBaHuli HM paccy2xkeHHH OyeM UMeTb 
R a Bee neha ey een Nea 
Op={|— —1 (—1)* “Co,-11 =) Be,- (16) 
i e ) o ; (x) 


Ha ocHopannu papeHcts (9) u (16) us (13) oKoHY¥aTebHO Nowy4uM 


> (Ve, mPhy 23 anes ,.) oe ix 


k=1 
JGR, m) E(Ri, ™m) 
Vn, nm We >» i ae n? Tr, ji ae » ce ne, n? (17) 
=i! n=l 
E(k, m) 
Tp, hn. ee > lene nr, n? 
n=] 
hag = Pilly + PabPlg,  + BoOSy, 5 + AR? (oey + 209) 
h P(Ry 1) A h Pre, 
é k -Ri—Rk k 3 ioe os 
Bee —(¥] SY (aye ton; 3 CEM CER 
k=n 
: hy 2 
Bh, n= (— 1)" 9" Ba, n- 
Bepxuue npeyesbl CyMMMpoBaHHa: 
ky, eclH ky H f OMHAKOBOM YeTHOCTH; 


p (ts, 1) =| 


kj;—1, ecau k, u n pa3mMuHOw ueTHOCTH; 


EXky, m) =k), ecm kam E(k mM) = maecin ky ii. 

B nepBoM CJIy¥ae Up,,n— BeWeCTBCHHbIe BeJIMUMHbI, a BO BTOPOM 4HCTO 
MHHMBIe. fm — BCICCTBeHHbIe MOCTOAHHbIe, eCJIM mM ueTHOe, MH MHMMble, ecsM 
m HeuetHoe. 3 dopmyn Aan ompegesenua Kospuyventos q, ,, H Oe 
TakxKe CJleqyeT, UTO MOCJeqHMe BeLLeCTBeHHbI, ecJIM Rk, UW mM MpPHHHMaloT 3Ha- 
YeCHHA OJMHAKOBOM YeTHOCTH, HM GHCTO MHHMBle, ecM k, U Mm MpWHHMaIOT 3Ha- 
YeHHA pa3JIMYHOM YeTHOCTH. 

Takum O6pasom cucTema ypaBHeHuli (17) pasOupaetca Ha Be: 1) omnopor- 


HY!O OTHOCHTEJIbBHO HeM3BeCTHBIX Re Bp, (kj = 1, 3, 5, ...) uw ImBp, (Ry = 2, 
4, 6, ...); B CHJly eC2HMHCTBeHHOCTH pelleHva culeqyer NosaraTh WX paBHbIMH 
HYJHO, CJleqoBaTesIbHO, Bp, (ky = 1, 3, 5, ...) uncTo MuuMpie, By, (R; = 2, 
4, 6, ...) BemlecTBeHHbIe; 2) HeomHoposHy1o cucTemy 


>; Ap hie ale eo een Ne 


i=1 


AL, m— *Qn, Gig) = Ty lene ies (18) 
A, m a Tn, m a Vpn, “ne Ny = Re Br, (Ry c= 2; 4, ee se 


[Ina e/R = 0,375, p=V1,5uA/e=4 Y6/25 us cuctemnt ypasnennii (18) 
MeTOJIOM MOCJEMOBATebHBIX MpHOJMKeHHH pellet 10 nepBbixX ypaBHeHnwit, mpu- 
4YeM MOHaQOOMJIOCh HaliTH JIMWIb 4 npwOsmoxKennaA. 
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Ha ocnopannu (4), (7) # (15) us (6) B paccmaTpuBaemoit o6nactu S Oynem 
VIMeTb 


91 (2) = y ‘e 1)" (s2)' le — ie) —V (2— ie? + 4A*]" + 8, (zy) a 


h=1 
+ iR*[e, & + es (4) | + Bo. (19) 


Y cuIOBHe CYULCCTBOBAHHA PpellweHHA 3aauu Helimana BbINOJIHACTCH, TaK Kak 
OCb Y ABIACTCH OCbIO CHMMETPHH. 


(t) + 1 (t) — 2F (t) 


Beamuuunr AY = 2 - 100%, xapakTepu3yrlolive cTemeHb 


2F 2 (t) 
TOUHOCTH, C KOTOPOH HalieHHad (byHKWHA (2) yqOBJeTBOpseT rpaHH4HoMy 
yCJIOBHIO B XapaKTepHbIX TOUKaxX z=iR, 2=—iR OKpyXKHOCTH, COOTBET- 


CTBeHHO paBHbl A; = —-0,1345 - 104%, A, = 0,1278 - 10°2%; Takum o6pasom, 
TpaHW4HoOe YCJIOBMe BbINOHACTCH OCTATOUHO TOYHO B TOUKaX OKpyXKHOCTH, 
TpaHMuHoe ycJIOBHe Ha 9VJIJIMMCe YOBJIeETBOpAeTCA TOUHO. 

Omopa KacaTeJIbHbIX HalpsAKeHHH, C TOUHOCTHIO WO MHOxUTeIA PR?/I u30- 
Opaxkena Ha puce. |. 

4. Ilpeo6pa3ya c nomourb1o dopmysbt OctporpagcKoro — Tpuna ((11,9) us 
(*)) uw yunrpiBan BbIpakeHve cbyHKuMM 9, (Zz) u (4), Oynem HMeTD 


foe) © 
D — Aei Y} D,(n)— 2A? S) Dz (n) 
i i—T 


Y= Ss 
iA 
Baas DG 


n=1 
D = 2A(1 +p) [é = (pi— (1 + 0%) dh) + 2A(b2— ps) | + 
+ eA? (p? — 9°) [2 (e,R® — 3ese*) + A® ($F (9 — 94) — 6e5)| — 
on z Ate(1 = 5) (Che ee cian Na recs oe Ms wl ah ul anti Geta ca 1) 
E =[(/,—e,) R?— mu] R— Ap UL(1 + 6°) — pil + 9) AR 
—3e, (22+ A2) — 5 (1 — Y/as) (4e® + (0 + 92%) — Yas (9 — 9 2)2A2I, 


Qi) 
je \n y Ve A OST ntup 
Dn) =(4) @—o) DB Hyer) cnc PP Ba = (= Bal 
v= j[—2 
(feast ED) 
n, fl HEYeTHOR; _fn, fn weTHOe; 
Qs (1) =| n—1, nm uerHoe; Q2(%) foe ee n HeueTHoe. 
Jlaa pas6upaemoro mpumepa y = —0,118K. B wentpe usru6a k mpuno- 


XKUM J[Be paBHble HM MPOTHBOMOJIOXHbIe CHJIbl (CM. PHC. 1). Torga nox neH- 
CTBHEM CHJIbI, HaHeceHHOli myHKTHpoM, Opyc OyyeT usruOaTbca M CKpy4MBaTb- 
ca napoli cusbI, MomMenT KoTopolt M = Py. Kpyuenve orcytcrsyer, ecuM cuula 
MIpusioxkena B WeHTpe usru6a. B paccMaTpHBaeMOM MpwiMepe KacaTeJIbHbIe Ha- 
MpseKeHHA Mp KpywyeHuu KOseOsIOTCA B Mpefevlax 0,09 + 0,246 of KacatTeJb- 


HbIX HanpsKeHuH mpH usrvoe. 
Tlocrynuso 


13 V 1958 
UMTHPOBAHHAA JIMTEPATYPA 


3 27H. WU. Mycxenaumspuanu 

110. A. AmMeu3azge, JAH, 119, Ne 6 (1958). : y | : 
OcHoBuble 3a,auH MaTeMaTHueCKOH TeOpun yupyrocra, M., 1954. 3 .U.Ulepman, AAH, 
63, N25 (1948). 4 JI.C.Jleu 6eu30H, Kparkult kype Teopun yupyroctu, M.—JI., 1942. 
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Joknxaygn Akawemunu nayk CCCP 
1958. Tom 122, N: 3 


PUBHKA 


A. BAJIEMH uv I. KABHP 


O BO3MO)KHOM CYINJECTBOBAHHM BTOPOrO HEHMTPAJIbHOrO 
nx-ME3OHA 


(ITpedemaeaeno axademuxom JI. B. Cro6eabyoineim 5 VI 1958) 


AnaJiv3 JjaHHbIx (1) no doTopoxJeHuio x - WH 7°-Me30HOB Ha CBOOOJHBIX 
HyKJIOHaX MOKa3aJI, UTO OTHOLeHHe CeueHHH STHX MpoleccoB BOwIM3M nopora 
MOCTOAHHO M paBHO mpHMepHo 1,4 (TouHocTb ~ 10%)—9TO HaxOUTCA B xXO- 
polem corvlacHH C pe3yJIbTaTaMH NMOJIeBOH TeOpHH, UCMOL3yIOWleH MepeHOpME- 
poOBaHHylo KOHCTaHTy cBA3H f* = 0,08. Ecsm cKomMOMHMpOBaTb 9TOT pesyJIbTaT 
C MOCJIeEHHMM JjaHHbIMM o (pa3ax S-paccesHuA z-Me30HOB Ha HYKJIOHaX (*), TO 
MOXHO NOJYYMTb CJeqyrollee 3HayeHHe JIA CcooTHOWeHHA IlaHoBcKoro: 


Eee Pte wl) 2.4-+0,4. 
OAT rea Wer) a 4 

OumOkKa BKyIOUaeT OWIMOKH B U38MepeHHH ceyeHHsa o(y+n—>p+7), B 
W3MepeHuHn (has paccesHHA HM pasHOcTH Macc = - HM 7%°-MesOHOB. CpeqHeB3BeLleH- 
HOe H3MepeHHbIX 3HayeHHH STO BesIMUMHbI (?) cocTaBsineT 1,66-+-0,10. Takum 
o06pa30M, pa3JIMuMe BbIMHCJIEHHOH HM M3MepeHHOH BevIMUHH P cocTaBJIAeT OKOVIO 
WBYX CTaHJapTHbIX OTKJIOHEHHH, 4TO MO3BOJIAeT FOBOPHTh O MpOTHBOpeuHH B 
9KCICPHMeCHTAJIbHbIX aHHbIX. B KayecTBe BOSMO?KHOrO BbIXOAa U3 93TOH Tpyy- 
HOCTH B paGoTe (+) ObiJIa npeqoweHa rMnoTe3sa AByXKOMNOHEHTHOTO 7%°-Me3oHa. 
[Ipeqnosarasocb, TO MpH MOrJOUeHHH «= -Me30HOB B BOOpoye HcnycKaeTca 
B OCHOBHOM He HeliTpaJibHbI Me€3OH C M3OTONMYeCKHM cilMHOM T = | (cymect- 
BOBaHHe KOTOPOrO BbITeKaeT H3 THNMOTe3bI MH3OTOMMYeCKOH HWHBapHaHTHOCTH), a 
HeliTpaJIbHbIi Me30H Cc Hu30TOMMYecKHM cmMHOM JT = 0. M3 storo npegnouJoxenna 
AaBTOMaTHYeCKH BbITeKalOT CBOHCTBa STOTO BTOpOrO HelTpaJIbHOrO Me30Ha, ero: 
CIMH, UeTHOCTb, Macca, CHa B3avMoyelicTBHA C HyksoHamu. B pa6ore (4) 
-yTBepKaJlOcb, YTO B HacTOALLee BpeMA, MO-BHXMMOMY, He CyleCTByeT OMbIT- 
-HbIX (PakTOB, HAaXOJAULMXCA B IPAMOM NPOTHBOPedHH C MpeiOx%weHHOH rumoTesoit. 
B wactosmleH 3amMeTKe MbI OOcy2KJaeM 39TOT NYHKT HW pyre cueyqcTBHA runo- 
| Te3pi *, 

Cormacuo (1) Mbl MpHHHMaeM, 4TO Maccy HelirpaJIbHOrO Me30HA zo = 
= 264,3 me, usMepeHHy1o []aHopckuM vu yp. (4) a Unnosckun u I tetH6eprepom 
(*), cmenyer mpunucaTb 7?-MesoHy (H30TONMMYeCKH CKaJIApHOMY 7-Me30Hy), KOTO- 


“pbili 3a HCKIOUeHHeM MB30TOTMYUeCKOrO CiMHa HacJieqyeT MOUTH Bce cBOlicTBa 
OObIuHOrO 7°-mMe30Ha; OOBIUHbIM 7°-Me30H MbI OyyeM OO603HauaTb nm? M OyqeM 


-CuMTaTb, uro Macca ero OmH3Ka K Macce 7+-mesoHOB. Crapoe o6o3HaueHHe 
HeliTpayibHoro Me30Ha %° MbI MCMOJIb3yeM, Kora He pa3gslMuaeM 9TH Ba TuMAa 
| M€30HOB. 

T>-Me30H \OJ2KeH B3aHMOJ[CHCTBOBATb C HYKJIOHOM IIPHMepHO CTOJIb xe 
: 
* Tlocle Toro KaK 3HaUHTebHad YacTb padorbl Obla 3akKOHYeHA, MbI OJy4HJIM PyKOMNHCh 
-eTatpu SA. Smaryuu, B KOTOpoH TakxKe yKa3biBacTCA Ha OTCYTCTBHe MPAMBIX 9KCIePHMCHTAJIb- 
HbIX yKa3aHHi MIpOTHB rHMOTesbI O CyMleCTBOBAHHH H3OTONMYCCKH CKaJIAPHOTO T-Me30HA. 
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CVJIbHO, KaK HM OObIUHbIe z-Me30HbI. Tak 2Ke KaK HM OOBIGHbI ™)-Me30H, 7™0-Me30H 
HecTaOHJIeH MO OTHOIIeHMIO K pacnaly Ha Ba (boTOHa: 


7° —> 2y. 


Jaa BPeMeHH 2KU3HH, CpaBHHMOrO CO BpDeMeCHeM 2KH3SHU m?-Me30Ha, TexHhHka 


perucTpaluu Y-KBaHTOB elle He fOcrurJia TOro YPpOBHA, YTOOBI pasJIMuaTb 


“~-KBaHTbI pacmaya =? MP. SameTuM, 4uTO pacnay 


0 0 
Tye Te HY 


CHJIbHO 3alIpellleH. 

Eca MpHHATb Hallly runmoTesy, TO MpocTasd CBA3b MexKly ceyeHHemM oTo- 
poxKqeHuA ™ -Me30HOB, cooTHollweHHem I[lanoBcKoro 4 S-cba3amu paccesvHHA 
mepecraeT cyllecTBOBaTb, TaK KaK OCHOBHOM BKJIa, B COoTHOLIeHHe I]aHoBcKoro 
mo Hae rumorese jaeT 7)-MesoH. TeM CaMbIM OTMeC¥eHHOE BBIILe MpOTHBO- 
peune cHuMaeTcsA. 

SamuiliemM ceueHHe mporecca 


iota (1°) 


acim — 

ne non (13) 
B OO/ACTH MOJOXKUTEJIbHBIX SHeEprHuit m-Mesona. 

Jlerxo MOKa3aTb, UTO pu MaJIbIxX QHEpruAx 7 -M@30HOB IOHATHA aMIILJIMTYy J 
pacceAHHA B COCTOHHHH C H30TONHYCCKHUM CIMHOM Se Q, UM USOTOMMYCCKMM CIIN- 


HOM °/,@3 COXpaHaIOT CBOH MpexKHHH CMbICI WH ceyeHHe mporecca (1!) samu- 
lerca B Bue 


= 0 of 2 2 0 4 2 
a(n rie iia ees 5 = > 14% — a1 | oe ce | a5 ’ (2) 
y) U 
Tye v, ve u ve — CKOPOCTH COOTBETCTBeEHHO = -, m7 uM ™)-Me30HOB. 


Ammamryny mpomecca (1°) MoxkHO HaliTH H3 BeJIMUMHbI CooTHOMIeHHA []aHoB- 
ckoro (P = 1,66), cuvtTax, uo 9ToT addekT MOHOCTbIO OOycOB/IeH 7)-Me- 
30HOM *: sues 


Opal 


TakuM oOpa30M, B OOaCTH MOJIOKUTEIbHbIX JHEPrHl T~-Me30HOB CeueHHe 
pacceAHHA C MepesapAKOH MOKeT OKAa3aTbCA CJIMWIKOM OOJIbLIMM. OTY Tpyd- 
HOCTb MOXKHO OOOHTH AByMaA nytamu. Ilepppmt, HauGomee NpocTrol, BapWaHT 
3akJIOUaeTCA B TOM, 4TO, HCMOMb3yA HEKOTOPYy!O CBOOOLY B BbIOOpe BeJIMUHHbI 
MACCbI Ty-Me30Ha HM BeHUMHbI GQ), MOXKHO CileaTb cevenue o(m~—> =) coBnasia- 
IOULMM B IipefelaxX OWMOOK C H3MCPeHHBIM Ha OMbITe M He IPHHTH B MpoTMBOpe- 
uve C JaHHbIMH Mo sddexty [lanoscxoro. Ilpu stom B addext Ilanopexoro 6y- 
YT, OY€BHAHO, WaBaTb BKJIayl 06a Me30Ha. 

Bropok BapHaHT 3ak1I04aeTCA B TOM, UTO MpesMomaraerca 


4 


eas: (3) 


MbI cuutaeM, ¥TO BemuunHa da= —O,11 onpeyenena xopowo 43 ONbITOB 10 
paccesdHMI0 T*-Me30HOB Ha BOOpOe, MOITOMY Hallie mpesmomomenue (3) o3Ha- 
yaeT H3MeHeHHe BeMUMHE! Q,. Moxer NoKa3aTbcA Ha NepBblii BSA, UTO TaKoe 
H3MCHCHHE BEJIMYHHbI A, OyeT HAXOAMTLCA B IPOTHBOPeuMN C 9KCMePHMeHTAasIb- 
HbIMH J\aHHbIMA M0 PaCCeAHHIO 7~-M€30HOB MaJiOli 9HeEprHH Ha BOsOpore, 
KOTOpble JlaM WA a, BemuunHy + 0,17. 

Mbl, ofHaKO, OOHAPyxKHIM, UTO STH IKCIEPHMeHTAbHbIe JaHHbIe jomyckKa- 
foT TaKwKe M Apyroe pellileHve, KOTOPOe Kak Pa3 COOTBETCTBYeT Halliemy Mpeyno- 


moxeHu1o (3). Jia Somee rouxoro onpegenenuaA g; HEOOXOAUM TaKkoll xe aHa- 
MH3, KOTOPbIH ObII MpoBeyeH MpH Haxoxennu BeHunHE 0,17, HO OH He u3- 
MeHHT CooTHoleHua (3). Ecnm Hate pemieHve OKaxKercsd BepHbIM, TO OHO JacrT 
OTBeT Ha OHH M3 HavOOulee HHTCHCHBHO OOcyxXaBIUMXCA BOMpOcoB ™-Me30H- 
HOW (PHsHKU — Bolpoc O 3aBucuMocru S-cha3 oT U30TOMMYeECKOrO cIMHa. 

B o6nacru 40 Mop HoBoe pelienue MpHBOAMT K 3HAYMTebHO Oosblueli Be- 
IMUMHE CCYCHHA B3aMMOelCTBUA T ~-Me30HOB C IpOTOHaMH, 4eM crapoe pellie- 
He, BCIeICTBHe YMeHbUIeHHA POM UHTepPepeHUMH KYJIOHOBCKOrO M AepHOrO 
pacceaAHux B OO/lacTH OoNbUIMX 9Hepru. (Ora uHTepdepeHuA NoMORKUTeMbHA 
WIA CTapOro peleHHA HW OTPHMaTebHa JIA HOBOTO pelueHHA.) OTOT pesysbTaT 
He HaXOJMTCA B MPOTHBOPeuHH C SKCMePHMeHTAJIbHbIMM JaHHbIMH (°). 

B oOsactu sHepruli t-Me3soHOoB ~60 Mop yu Bblllle CyHeCTBeEHHYIO pOJb B 
pacceAHHH HauHHaloT HrpaTb P-BOJIHbI, KpOMe TOrO B 3TOM OOMACTH 3aBHCH- 
MOCTb ()a3 OT SHEPHH MOXKeT CyUlecTBeHHO OTIMYaTbeA OT ak2!+1, rye k — uM- 
MyJIbC Me30Ha. 

Ilostomy aHaJIv3 aHHbIX, B KOTOPOM Haj elle y4¥eCTbh BO3MOXKHOE CYULeCTBO- 
BaHHe 7), HOCHT JOBOJIbHO CJIOXKHbIi H HeEOMHOSHAYHbI XapaKrTep. IposBmennit 
SyukecTBOBaHHA =?-Me30Ha BoOOLe CJleqyeT OxKUaTb BHe OOJacTH SHeprnit 
t-Me30HOB 60—300 Msp, TaK Kak B 9TOM OO/ACTH OCHOBHbIe 3aKOHOMepHOCTH 
Me3OHHBIX ABJICHHH OMpeesIAIOTCH Pe3OHAHCOM B COCTOAHHH (3/5, °/2), Tora Kak 
0) MW HYKJIOH B 9TOM COCTOAHHM HaXOJMTbCA He MOTYT. 

Vismenenue 3Haka Q1, a CleQOBaTeIbHO, H 3HaKa JJIMHbI pacceAxHud Z-— p 
MO2XKHO B IIPHHILMMe MpOBepHTb, ONpeAeIMB 3HaK CABUTa T-Me30aTOMHOPO YpOBHA 
3 BOMopode; OHaKo Takoll onbIT ocymlecTBAeH He Oni. Ja Apyrux aToMoB Be- 
NMMYHHa T-Me3OaTOMHOLO CABHTa C HOBbIM BbIOOPOM (a3 OKa3bIBaeTCA TOFO xe 
3HaKa, UTO HW paHbllle, HO MpHMepHo B 5 pa3 Ooulblile HaOsIOaeMOW YKCIePpHMeH- 
faJIbHO, eCJIH MPHHATb, TO Teopua Jesepa u Ap. (*) cupaBeqwiuBa. OHako Teo- 
DHA B3aHMOJeHCTBUA Me30HOB CO CJIOKHDIMH ALpaMH WOKa OCTAaB/JAeT 2esaTb 
MHOFO JIy4LWero, H MbI He CKJIOHHbI paCCMaTPHBaTb ITY TPYAHOCTb Kak MOJIHOCTbIO 
3AKPbIBAaIOlly!o HaM BTOPOM BapwaHT. : 

MoxHo JlyMaTb, UTO OJMHAKOBOCTb YIVIOBbIX pacmpeeseHHi MW OTHOWIeHHe 
seuveHut 2:1, oOHapyxenHpe (§) Wa peakuul 


p+p—-d+7-, 
p--n— dp n° (4) 


IPOTUBOpeuaT CYILeCTBOBAaHHIO 7. ITO He Tak, HOO yKa3aHHbIli pesy/IbTaT O3Ha- 
1aeT TOJIbKO, UTO aMMIMTYAbI Wit peakwnit (4) B cocrotHun c T = 0 MaJdbl m0 
:paBHeHHIO C aMMINTyamu B CocTosHHH c T = |. Ecam yuecrb pesonaHcHoe 
33aUMOJeliCTBHe Me€30HOB C OJHUM M3 HYKJIOHOB B COCTOAHHH (3/2, 3/o), TO 9TO 
SOOTHOWeHHe aMIVJINTY He ABJIAeTCH HeCOBMCCTHMBIM C CYIICCTBOBaHHEM To: 
am mpescrapinerca, YTO 9KCIePHMCHTAJbHbIX JaHHbIX, CTPOrO UCKJOUAIOLX 
runotesy, Het. Ilostomy Bompoc o ee MpAMOM SKCMepHMeHTAaJbHOK MpoBepKe 
ABJIACTCA Kpaiihe KeNaTeJIbHbIM. K cuacTbiO, TaKy!O IpOBePKY MOXKHO OCyLlecT- 
3HTb JOBOIbHO serKo. IIpaAmbiM WOKasaTeJIbCTBOM CyUeCTBOBaHHA wt) Oba ObI 
VePUCTpaluA OOpas0BaHHA eMHHUHbIX 7°-MeE3OHOB B PeaKILMAX, B KOTOPbIX 
J4UaCTBYIOT TONbKO UaCTHUbI C HSOTOMMYCCKUM CIMHOM, paBHbIM Hyvi0. Han6o- 
lee yoOHa WIA 9TOFO SKCMepHMeHTa PeakILHA 


d + d—Het + 29, (5) 


1)\* 
Ipeliomwennaa B padote (*)*. ; 
Ecum na6uoyenve peakituu (5) MoKaxkeT CyilecTBOBaHHe %, TO NOABHTCA 
{eEOOXOMMOCTb 3aHOBO UCCJIeLOBaTh AOBOMbHO OOJbINOH KPyl ABJCHBU, Halipu- 


* Ora peakuua tTakeke ynoMunaetca B pykonucu I. Amary4u, XOTA OH yTBeprAaeT, UTO 
< 1e@M. 
JHa 3alpellena Qa rmcepyockanapHoro m°-MesoHa. Mpi He CoracHbl C STHM yTBepAKTeHIc 
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Mep MpoOJIeMbI 9JIeKTPOMaFHHTHOH CTPyKTYPbl HyKJIOHa, BTOPOrO MaKCHMYMé 
BO B3aHMOJeHCTBUM & ~-Me30HOB C IIpoTOHaMH, OOpasoBaHHA M pacnafoB CTpau- 
HbIX 4aCTHIL H MHOrHMe Apyrue. 

Mopr Bpipaxkaem OularofapHocTs mpod. P. E. Ilatiepacy 3a nocToAHHBIM MH- 
Tepec K paOoTe H WeHHble oOOcy2xkeHuA, NoKTopy JI. Kacrusieo 3a KpuTHKY HU Apy- 
ruM WleHaM Orjesa MaTeMaTHyecKkoH (bu3HKH BupMuuraMcKoro yHHBepcHTeTé 
3a MHTepecHble AHCKYCCHH. 


Otjem MaTemMaTHyeckow u3Hku Iloctynuso 
BupMuuramckoro yHuBepcuteta 5 VI 1958 
Anrains 


UMTHPOBAHHASA JIMTEPATYPA 
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ANokuago Akagemun nayx CCCP 
1958. Tom 122, N33 


PH3HKA 


9. E. BAMHUITEMH, WH. B. CTAPbIM u E. A. KKYPAKOBCKMM 


TOHKAS| CTPYKTYPA PEHTTEHOBCKUHX K-CHEKTPOB 
NOrJIOWMEHHA THTAHA B KAPBHJIAX 


(Tpedcmaeneno axademuxom A. II. Buxoepadoesim 19 V 1958) 


CucTemaTuyeckoe PeHTTeHOCNeKT PpOCKOMNHYeCKOS 


HccJleloBaHHe KapOuoB 


1 HeEKOTOPbIX JApyrux cas BHeApeHHA ObWIO HavaTO CpaBHHTeIbHO HeaBHO 


1-8), Oru uccsleqOBaHUA MMeIOT WeJIbIO mMovly- 
IeHHe HOBOFO JKCMe€PHMeHTaJIbHOTO MaTepHa- 
1a, MOryllero MpoOuIMTb CBeT Ha pA Hepelllen- 
ibIX JOCHX Mop BOMpocoB, KacalouuxcA Mpu- 
JONbl CHI XUMMUeCKOH CBA3H HW COCTOAHMA 
{TOMOB IepeXOMHbIX 3JIEMCHTOB B 3THX COeIH- 
feHHuax. B BbIMOJIHeHHBIX JO CHX Op pa6bo- 
‘ax ObWIH U3yUYeHbI TOHKaA CTPpyKTypa PeHT- 
‘eHopckoro K-9MHCCHOHHOrO CneKTpa THTaHa 
1?) u L-cnekTpa MoriouleHuA MomHOeHa (3) 
KapOuyax u paAye Apyrux coequHennit. 
- Hactosujast paOora JonowHsAerT 9TH UCCue- 
(OBaHHA JaHHbIMU, OTHOCALIMMUCA K K-cneKT- 
JAM NOPJIOULeHHA THTaHa B CiwaBaX CHCTeMBI 
“i—Cc cofepKanuem yruiepofa of 12 zo 
'4 Bec. %. Cnoco6 H3roTOBJICHHA CMaBOB Hi 
‘aHHble 00 HX XHMM¥eCKOM CocTaBe yxKe MpH- 
Ofuucb (7). Pabota BbINOHAJacb Ha (oKy- 
UpytOlleM peHTTeHOBCKOM TyOyc-cleKTpo- 
pace, KOHCTpyKIHA KOTOpPOrO olMcaHa pa- 
ee (*). Pauyc KpMBM3HEI M30rHYTOrO KpH- 
Taslla KBapiia 260 cm. OrpaxKaroulue M0CKo- 
ru (1011). JImHetinasd Wucnepcua cneKTporpa- 
ia 2,5 X/mm. Peructpallua cmeKTpoB dorTo- 
pacduyeckaa. IIpu onpeyzesenun JIMH BOJIH 
TeIbHbIX TORK KpaxA NMOrOWleHHA THTaHa 
| COCMMHEHHAX B KavecTBe JIMHHH CpaBHeHHA 
Cnomb3oBaiuch wuHuH L,, Au u Ky, As 
0 BTOpoM nopsyKe oTpaxkenuxz. Tounocrp 
apeletenua 2Heprun ~ 0,2 9B. Kak Obwio 
bIACHCHO B CepHH MpeBapHTeJIbHbIX OIIbI- 
3B, ONTHMaJIbHad IMIOTHOCTb MOMPIOTHTeIA 
-5 mr/cm?; oOHa MOMep%XuBaJlacb MOCTOAH- 
oO JIA BCeX H3YUeCHHbIX KapOuJOB. 
YcpeHeHHble 10 6 He3aBHCHMbIM H3Mepe- 
MAM CI€KTPbI MOPIOULeHHA THTaHa B KapOu- 
aX C pa3JINUHbIM cosepxXaHnem yrviepoda 
300paxKenbl Ha puc. 1. Ha stom %*e pu- 


90 20 10 0 10 20 30 40 50 60 70 
v0 


Puc. 1. Pentrenosckue K-cnexTppr 
norjiomenud u K65-IHHMH UCycKa- 
HUA (3alITpHXOBaHO) THTaHa B Kap- 
Oujlax C pa3MUHBIM Cojep2%KaHHem yr- 
nepona. 1— 24% C; 2— 22% C; 
8—19%C; 4 — 16% C; 5— 14% C; 
6 — 12% C. IlyuxtupHol anunelt 
ykKa3aHa JJIMHHOBOIHOBAA Mos0ca Mo- 
PIOWLeHHA 


\/HKe yKa3aubl (no (?)) mowoxKeHuA mocueqHux Kp, uM Kgr-JIMHMH ucmycKa- 
iA (3allITpHXOBaHbI) THTaHa B TeX %Ke cMlaBax, a Tak?Ke MOJIO%KeHHe HU 
IpMa JVIMHHOBOJIHOBOK MOMOCI MOroUuleHuA (1YHKTHpHad JIMHMA), Bbise- 


365 


JICHHOH 3 9KCMepMMeHTaIbHO HaOOMeHHOrO KpaA MNOMIOULeHHA THTaHa B 
BCeX CyaBax. Dra Mosloca MoABmeTcA BCJeAcTBHe Mepexofa 1s-91eKTpoHC 
Noriomaiolero aTOMa Ha CBOOoLHBIe 3d-ypOBHH, KOTOpPble YaCTHYHO NepeKPh 
BaloTca ¢ /p- H Ns-yPOBHAMH SHEprMu aTOMOB THTAHA B HCCwJIeYeMbIX COeIHHt 
nuax. Ha pune. 2 peHTreHoBcKu 
CHeKTp MOPMIOWeHHA THTaHa B Kaf 
6ujle CONOCTAaBJIeH CO CHEKTPOM 93TOT 
9JIeMeHTa B JBYOKHCH (pyTH). 

Kak BHJHO, TOHKaH CTpyKTyp 
CNeKTPOB MOrIOULeHHA THTaHa B Kat 
Oujax BO BCeM HHTepBaJle H3MeHeEHH 
KOHICHTpalluu yrviepola, B KOTOpO 
cyliecTByeT OfHOasHaA OOJIaCcTb 
TpaHeleHTpHpOBaHHOH KYyON4eCKO 
pelleTKOH MeTaJIJIMYeCKHX aTOMO! 
OCTaeTCH H€H3MeHHOH. ITO *Ke OTHC 
CHTCH K TOJO*KeHHIO H CPopMe WIE 
HOBOJIHOBOH MNOJIOCbI B CMeKTpe Mc 
TIOULGHHA TUTaHa B UCCJeOBaHHo 

0 200 0 0 2 a 40 60 60%  "PYumMecmmaBos. ConocTaBJleHHe3TH 

8 CHe€KTPOB CO CI€KTPOM MOrJOlleHH 

Puc. 2. Comocrapmeuue pentrenosckux THTaHa HU ero ABYOKHCH MO3BOJIAE 

K-cnlekTpoB MoriouleHuxt THTaHa B Kap- KOHCTaTHPOBaTb H€H3MCHHOCTh SHE} 

Ouge (/) u AByoKucu (pyTuae) (2) THM, OTBevalolleH MaKCHMYyMY JIM 
HOBOJIHOBOH MOJIOCbI MOrIOWleHHA — 
cieKTpaxX MeTaJluIMueCKOrO aTOMa B CIlaBaxX u AByoKucH*. OTo Haxog_uTcaA 
XOPOLIeM CorlacHH Cc TeM, UTO ObIIO OCOHAPy2KeHO B MpeAbILYUHX uccleoBaHH” 
(1-%), H ABJIAe€TCA HOBbIM MOMTBEPXKAeEHHeM TOLO, UTO Pe3ybTAaTbI peHTreHocne:! 
TPOCKONMYeCKHX MCCeAOBaHH HeJIb3A CoriacoBaTb C TunoTeson (7), corsa 
HO KOTOPOH Mp OOpas0BaHHN KapOuOB MepeXOHbIX 3JICEMCHTOB HMeeT Mec 
«MeTaJIH3aluA» CBA3H, BbIparKalolladcA B YaCTHUHOM 3anoJIHeHHH 3d-3Hepr 
THYCCKHX YPOBHeH ATOMOB IlepeXOJHbIX 3JICEMCHTOB. 


VMuctutyT reoxuMu WM aHauiMTHyeCKOH XHMUH Ilocrynuto 
um. B. UW. Bepnaycxoro 15 V 1958 
Axkamemun Hayk CCCP 


Omecckui NegarorMueckHi MHCTHTYT 
um. K. JJ. YuuucKoro 


UWHMTHPOBAHHAA JIUTEPATYPA 


ahuuteftu, IO. H. Bacuabes, JAH, 114, 53 (1957). #39.) 
H, 1IO.H. Bacuabes, JAH, 114, 741 (1957). ? P.JI. Bapuucx a! 
: HuTe Hu, Has. AH CCCP, cep. bus., 21, 1387 (1957). °4H.B. Crapg@ 
3B. AH CCCP, cep. gus., 20, 798 (1956). &°93.E.Battumutetu, M.H. Bpuda 
WM. B. Craps it, TAH, 122, Ne 2 (1958), © 9.E.Batumtetu, HU. B. Crap gm 
M. H.Bpuab, AH, 105, 943 (1955). 7 A. C.YmMaueckuid, Tp. Mocxkoscx. iad 
ctamu, cOopH. 20, 3, 1940. 


* HaOmojaemoe B ClekTpax NorouleHud TUTaHa B pyTHJe pacilensenue STOM MoocH C 
3aHO C CHMMeTpHelt NOMA OMKaliWero OKPy2KCHHA ATOMA MeTaJa B CoezquHeHUH (5) n He 06 
py2KuBaeTCA, HallpHMep, B CMeKTpe TUTaHa B aHarTase (8). 
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Hoxaagn Akagemuu nayr CCCP 
1958. Tom 122, Ni 3 


PH3HKA 
M. Tf. ABAHEHKO 


O PABHOBECHOH ®YHKIMM YPJIOBOrO PACIIPEJEJEHHA 
YACTHL, B KACKA]HOM JIMBHE 


(ITpedcmaeaexo axademuxom JI. B. Crobenoystneim 20 V 1958) 


Onpeesenmio (PyHKIUMH pacipeeseHHA 2CKTPOHOB B MaKCHMYMe JIMBHA 
NOCBALLeHbI paOoTbl MHOPHX aBTopos (17°), OHaKO WO CUX MOp mpoOsIemy Hesb3a 
CUNTATb OKOHUATEIbHO pellleHHol. PaOora (+) HeoMHOKpaTHO KPHTHKOBaIaCb MHO- 
TMMH aBTopaMu (cM., HampunMep, (*)). B paOorax (?~°) 3aqaua Obiwia pellena 6e3 
yueTa HOHH3allMOHHbIX NoTepb. B padore (*) nocTaBseHHad 3aflayua Obiia pelliena 
HaHOoJlee MOJIHO, OMHAKO HCMOJIb3O0BaHHbIN AaBTOPaMH MNOJYYCJIeHHbIM MeTOL, 
pellleHHA CTOJIb CJIOXKeCH, YTO HEBOSMOXKHO OMCHHTb TOUHOCTh MOJIYYCHHbIX pe- 
3yJIbTaTOB. Bo BceX YHOMAHYTHIX paOoTaX UCHOJb3OBaJIOCb MPHOJMKeHHE MaJIbIX 
yrJlOB, paccet He pacCMaTpUBaJIOCb KaK MHOFOKPaTHOe, IIpHueM 3ajaua pelllasach 
TOJIbKO JIA MepBHYHOH UaCcTHUbI OecKOHeYHOH JHEPrHH. 

B wactTosuleh paOote B mpHO/IMKeHHH MHOFOKpaTHOrO pacceAHHA MOJYUeHbI 
(opMyvIbI WIA yHkWHH yruoBoro pacnpeseyeHHA YaCcTHIL B MaKCHMyMe 
JIMBHA C Y4eTOM HOHM3AILHOHHbIX NOTepb B MpHOJIMxKeHHU MaJIBIX WH OOJIbILUX 
yIIOB OT MepBHUHOM YacTHLbI OecKoHeuHOH SHepruu. Towyuenbi opMyvibl WA 
HCKOMOH (PyHKWMH TakKeBCyuae JIMBHA OT NepBHYHOH YaCTHIbl KOHeUHOM 
9HeprHH. 

Ucxogubie ypaBHenua Jia PyHKIMH pacipesesenua 9eKTpoHoB P (E,, E, >) 
lO 9HEprHu MW yIviaM B CJly4ae MepBUUHOTO BIeKTpoHa FHeprun Ey, BepTHKasIbHO 
Mafarollero Ha rpaHully CoA BelllecTBa mpu t = O, 3amuulem B opme 


ee) =( P, (E>, E’, 9)9(E', E) dE’ —p,(E) Pp (Eo, E, 9) + 
OP, (Ey: E, 9) ER 
s ———-— pr AoPp (Eo, neo): 


(1) 
IZ 
9(E’, E) = 29'(E’, E)+ We(E', E’—£); 4, (E)= \ W. (E, E') dE’: 
0 
1B 


y' (E', E) =\ 


"Wp (E", BE) W, (E", E) 


EF dE". 


Srecb W, u W,--BepoaTHOCTH npoleccoB pafMallMOHHOrO TOPMOXKeHHA Hi 06- 
 pasopanua map, o (£) — cyMMapHbiii KOSPPNUNeEHT NorwoujeHuA (oToHOB, Ay — 
omepatop Jlansaca. Coorsercrsyloulad (yHKIMA pacnpeyeseHHA (boTOHOB ompe- 
WeuAeTCA BbIpaxKeHHeM 


CuTaeM HOKa paccmMaTpuBaemble yruibl << 1, 7. e. B (1) sind sameHaem Ha 
4, a cos wa 1. Ymnoxus ypapHenve (1) Ha Jo (Ad) HM MponHTerpHpoBaB mo 


9 oT O 70 oo, B pesyJIbTaTe NOJYUHM: 


[t+ Bag] f (Eo B=. (3) 


Syecb Tipe sie 
iB, Bx) = 


n(Ey, E,) = \ Np (Eo E, 9) Jo (M9) 995 


0 
co 


NO(ES, Be \ P, (Eo, E’, 9) dE’. 


Heh 


‘Onepatop L ompeyeuiseTcH paBeHCTBOM 


f (Eo, E,d) ={ FEE) Ne(E’, E) dE'—{u, (E) + gr} (Bo, E,0); 


psy 


cra peepee) 21 MSR; 


BBeeM NponsBouIbHyt0 (pyHkiuto U, ynoBseTBopsioulyro ycsosuto U (EF, E,,h)= 
=0 qua E<(E,. Onpeyesmm conpsxennpit onepatop L*. Torga, yMHoxuB 
(3) Ha U(E, £,, 4) w nponuterpuposas no E or 0 fo ow, nomyunm 


° * 0 Oo I> 
\ f (Eo B, )[L°—B 5 |U(E, Br, dB = Eee, (4) 


Ec dyHkuua U 3ayana, To (4) MOxKHO paccMaTpHBaTb KaK HHTerpavibHoe 
‘ypaBHenve ayia cbpyHKuMu f (Eo, E, d). Ipeqnonoxum, uro U(E, Fy, d) yaos- 
JIETBOPAeT YPaBHeHHIO 


[c*—e 5 |U(E A) = (5) 


Torga us (4) cmenyet, uto U (Eo, Ey, 4) =f (Eo, £1, 4), T. ©. petlenne nepso- 
HauaJIbHOro ypaBHeHuA (3) SKBHBaJIeHTHO pelleHuio (4). MoxHO vcnosb30BaTb | 
TIpHCOeAMHeEHHOe ypaBHeHHe (5) WIA NOJYYeHHA yYpaBHeHuA, KOTOPpOMy yJOBuJIeT- | 
BopxeT dbyHkuua (Eo, E,d). [lua sroro mponxnterpupyem (5) no £, or Ey. 
AO oo. Ilocne HeKoroppix npeoOpa30BaHHi nmosyaum 


* ) ; | 
[L° —B 5p] a (Eo, EN = — a. (6) 
PaccMoTpuM Tenepb ypaBHeHue | 


Lahey (7) | 


3 (E— By) 
2m j 


STO ypaBHeHve jd mpeoOpasoBanHo dynKuun N (Ep, E, 3) 6e3 yuera MOHH-- 
3allMOHHBIX NoTepb. Pertenne (7) Obi0 WaHo B pa6orte (): 


alba Fe yes ren) pie <a | 

n(E, Ey, r)= = (E+ pn») (E2+ pr)}7 npn ESE; p= 
Oyukuua n(E, a 2) MMeeT pa3pbiB npa E = Ey, nosromy (qa0 Bee, ) 
| 

| 

| 


@n(E, E12) 4 S 
ae mee (Er + prey * + 5 EB (E— E (2,20 ame 
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Yuutpwpasn (8), ypasHenue (4) MoxHO 3anmucaTb B (popMe 


on (E ; E, r) q (E? a p?a2)'l2 
Eid a (Ey, E,»)| = 


4 je y 
| + sats =). ie) 
Ero pewenve HerpyqHo HaliTn: 
1 Mates 1 
(E>, E,\) = ae {pr + (E? + pr?) | } GPAIB exp {g (E? + pi?) lt73y x 
Eq 
+ \ exp {— 9 (x? + pd?) "/B} (pd + (x? + p2n7) ey PAO y—WO—2 gy (9) 


1s 


TKya, UCnOJNb3yH opMysy OOpaljeHna npeo6pasopanua Dyppe — Becceus, 
OyauM B Mpezee mph E =O sBnoe Bpipaxenne quan pbyHkunu N, (Ep, 0, 9): 


ti Sina A 93 98) 9p 
No Bo, 0.9) = oe op 5 |! F ap Molge)— Yo )|}. 19 
Jrcoa upu >< qp/p 


i 25) Ah 
Np (Eo, 0, 3) =a (11) 

| upa % > qp/8 eer 
Na (Eo, 0,2) = ee: (12) 


B paOote (°) peuieHve ypaBnenua (1) 6bII0 NomyyeHO B cbopme paya m0 
(OumHOMaM JlexKaHypa 


Np (Eo, E, 9) = >) F2 (Eo, E) Pn (cos 9); 
n=0 


pe (E E) % = 4 <a gin San av (22 ay aay ty * exp {(e2++ a?) +) x 

“ exp (on) ) (a, ea) Oy de, 

3NECb An = 1/,en {n(n + 1)/q}?; © = Eq/8. y 
Vcnob3y ABHbIe BbIPaxKeHHA JIA CYMM pxAJLOB ») ec) eu > P(x) / 10 


n=0 n=1 
lOyYMM B Mpeyene upH E=O Bplpaxenve qua cbynkunu WN, (Eo, 0, 9): 


€ 4 2 SD eee: eek Eo) . 
N pn (80, 0, 3) = Tne, VG sin) a =p {In sin = + In (1 + sin =| ae 


ws 2—2(1—1/an) (1 + 1/n)? + (1—2/a)/n + 2/a2n? (2 \"P Xx 
+ ig 2 a (1+ 4/ny 2+ 4/n as heh ak 
1 & ( VG HE SEE 13 
Ti wm Of Ne = A 2Vq ‘ ) 


YeTapummiica pag * a6comoTHO CxOyuTCA ObicTpee, uem N—?,>, 
Ilyctb 3< 1, Torga us (13) nonyunm 

papal! ; 

Np (Eo, 0, Y= see (14) 
Jina cbyHKWMM yrvioBoro pacnipeyeseHia B NpHOJMKeHHH OOsIbIIMX YTJIOB, 

spiBeeHHo B (®) 6e3 yueTa HOHH3aNMOHHBIX noTepb mpH Ey = oo, NO/lyYHM 


[oo] 


2 
* V3 ociapillerocA pa MOKHO BbI,eJHTb » P,(x)/n? wT. ., KOTOpble BbIpaxKaloTcA 
fi 
lepe3 HHTerpasbl OT NpousBoAamel PyHKUMH. 
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co 


on+1—2n(i+1 ce 9 a 
E s > ——————— See Pr x)+4 
Np (Ev E,®)= tag lame +2 addin winay® Baza) Pa MH 


Be to See ee (i 
a eal EPR 0s) A rr: | 
Ocrapuniica pay, a6como0THO CxOmuTCH ObicTpee, eM N°, pn <I 
Sy bget | 
Np (Eo E, 9) = 5: _ 
uro coBnayaeT Cc BbIpaxkeHveM, TosyueHHbIM B (°) B MpHO/MKeHAM MaJbh 


TJIOB. ; ¢ 
‘ Jina cootBercrByloulel (PyHKILMH, BbIBeCHHOH MpH KOHCYHbIX B(*); nowy 4H 


2 


E £188 eee bes 
N, (Ep E, 9) =>" {—2Insin—2in(1 +sin->) + 


argp | 
(17 
Son 2n +41 —2n {1 + A) + Rein?) (1+ A/n + k2/n2)} } Eo Mil 
Bs a € = i} Pr) n? {(1 + A/n + 2/2) (1 + A/n + 2/n?)y" E ang 
[pen ny One 
OctaBuiulica pA, a6cosOTHO CXOqHT 
py ca OpicTpee, uem n-25, [pn o< 
M4 P] movryuaem: | 
EG 914 
Np (Eo, jo a) =F Ins }.( « 
ad Analorv4Ho B NpHOsMKeHHH” Ma 
JIbIX YTJIOB 
Np (Eos) 
Qs ae ( J(u) u du }, 
~ Amqp? : (22 + u2)' (22 + ue)’ ; 
ES | Eno 
——— ; == Se 
p p 


0 10 Al 30° 


V3pecTtHo, uToO &-+0 coorset 
Puc. 1. @Myukunu yraoBoro pacnpeyenenua CTByIOT w—> oo. Tlostomy, pa3uoxKE 
3JIEKTPOHOB B MaKCHMYMe JIMBHSA. 1 — nlomHoe 9 ae ; 4; 
YHCO YaCTH B NpHOMWKeHHMA MasEIX yruioB; (Zp -+ wu?) no § cTeneHsaM us 
2— TO Ke B MpHOamKeHHM OoubIUAX yrv0B; nowy 44M 
3 — uncso YacTH Cc 9HeEprHelt Gombule E B mpu- 


OnmxKeHHH Sombuiux yraos. 1, 2, 3 —E9 = co; Ny (2, £,.2 p55 = 
4—To Ke, uto uw 38, HO AA KoHeuHOH Eo, F2 9 
K,= 15, K =2 _ 0 ie bes, (19) 
2nqp? \ 2 


Takum o6pa3om, dbopmyvibt (10), (13), (15) crporo mpxHmMeHuMBI TovIbKO nip 
Eo = o&. Ilpu mo6om koneyHoM 3Hauenuu Ey xapakTep moBegenua Np (Eo, E,¢ 
Pe3KO MeHHeTCH NO cpaBHeHHIo c Ey= oo. PesymbtaTbl pacueta (yuk 
yrvloBoro pacnpefeJleHHA MpeycTaBseHbI Ha puc. |. 


’ Mockosckul rocygapcrsenupili yHuBepcuTer Ilocrynuuo 
um. M. B. Jlomonocosa 17 V 1958 
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PHSHKA 


WM. ©. KECAEB 4 ; 
O BHYTPEHHEM HEYCTOMYMBOCTH JLYPM C XOJIOJHbIM 
KATOJIOM oo 


(]pedcmaeaeno axademuxom JI. A. Apyumosusem 138 V 1958) 


IIpu ucceqoBaHHu mpollecca CTaHOBJIeHUA AyrH uM ee ycToluMBocTH B TOM 
HJIM HHOM KOHE4HOM COCTOAHMM Jo MocJeqHero BpeMeHH CUHTAaNOCb AoONyCTHMBIM 
OrpaHHuHBaTbcA 4YMCTO eHOMeHOJOFH4eCKOM MOCTaHOBKOH BomMpoca, mpesio- 
*KeHHOH Kaydmaxom Oouee 50 eT Ha3aq (1°). [pu 970m unquBusyasbuble CBol- 
CTBa [Yr CBOAMJIMCb K MajlaiouleH BOJIbT-aMMepHOl XapaKTepucTHKe, a ee KO- 
HeuHoe COCTOAHHe pacCMaTpHBaJlOCb NO CyllecTBY Kak ycToHuuBoe*. B TaKoM 
Bue TeEOPHA yCTOHYHBOCTH Ayr He cnocoOHa CJIYKUTb 
laxKe B KaueCTBe NepBoro TpHOMxKeHHA K JeHCTBH- J 
TeJIbHOCTH. Kak noKa3bIBaloT HaOJNOeHHA, OOLIMPHBI ~ a 
Kslacc {lyr C MeTaJIJIM4eCKHMH KaTOJaMH XapakTepu3y- . 
eTCA BHYTPeHHeli HeyCTOMUMBOCTHIO He TObKO BMepe- PHC: 1. Cxematuueckoe 

u300paxkenne JeJICHHA Kaz- 
XOHBIX Pe2KHMAX,HO HB JIOOOM KOHC4YHOM COCTOAHMM. ronnoro natHa Ha Meralt- 
ABeHHA BHYTpeHHeH HeycTOM4YHBOCTH AyrM OOHapy- sanueckux Katoqax mp 
XKMBAIOTCA Mp JOOHIX YCJIOBHAX BHelWIHeH Wenu, B PasBepTkKe mpouecca BO 
YaCTHOCTH, IPH e€ MapaMeTpax, HCKJOUAIOWIMX BO3- aes be: 
MOXKHOCTb paCKauKH MaJIbIX (IyKTyalu ToKa H reHe- 
PupoBaHHA KoJeOaHHl CHCTeMbI C OTPHILaTeJIbHbIM COMPOTHBJICHHEM (CHJIbHO 3a 
TYXalolllul, alepHoHyecKHH KOHTYp). 

EcrecTBeHHbIM KPHTepweM YCTOHYMBOCTH KaxXKJloro cTalluoHapHoro** 
pa3pAda ABJAeTCA ero CnocoOHOCTh mpeObiBaTb HeOrpaHwyeHHoe BpeMA pH 
HeH3MeHHBIX 3HaveHHAX TOKa, HOO HampsxKeHHA. HuxKe yKa3aH pA OcoGeHHO- 
cTeli yr C XOJIOAHbIM KaTOJOM, HECOBMECTHMbIX C 3THM KPHTepHeM. 

K ov¥eBHAHbIM MpOABJICHHAM HEYCTOHYMBOCTH JLYIH CJleyeT OTHECTH ee CaMO- 
MPOu3BOJbHbIe MoracaHuA B OOMACTH MaJIbIX TOKOB. JIA Ayr CO PTYTHBIM Ka- 
TOJLOM 39Ta OOJIacTb mpocTupaetca oT 0,la yo 7—10a, npnuem c yBelMueHvem 
TOKa BepOATHOCTh moracaHHit nocTeneHHO yMeubllaetca (°~*). [pu toKax 
Bbillle 7a noracaHHA y2Ke HaCTOJIbKO peAKH, YTO MOJyueHve HHPOPMalluu O HUX 
CTAHOBHTCA 3aTPYAHHTebHbIM (°). Ha sTOM OCHOBaHHH AO CHX Mop ObWIO NpHHA- 
TO OTHOCHTb ABJICHHA HEYCTOHYHBOCTH HCKJIOUNTeIbHO K yKa3aHHOW NpoMerxy- 
TOUHOH OOsacTu ToKoB (°). Taka HHTepnpeTalusA ABJICHHH, OLHAKO, NpOTHBOpe- 
uuT (bakTaM. B TOM, 4TO HeYCTOMYMBOCTh 3a0xKeHAa B CaMOH IIpHpoce Ayru, 
yOexkaloT XapaKTepHble JIA MeTaJM4eCKUX yl MpoOlecch! HeMpepbIBHOTO Je- 
NeHUA H pacnayla KaTOAHOrO nATHA (°), MpeCTaBJIeHHbIe CXeMaTHUECKH Ha puce. I. 
Ha HeM Kaxkjloe pasBeTBJeHe JIMHUM M300 paxKaeT eleHne NATHA Ha ABe YacTH. 
OjHO H3 BHOBb OOpas0BaBLUMXCA NATeH BCKOpe paciafaeTca, NPOKAA 2%U3HEHHBIM 
WUKJI TOM uM HHOli utTembHocTu t. J{pyroe nATHO, KoTOpoe yHOOHO HasBaTR 
«HeCYILMM ScTadeTy», mosepxkuBaer Ayry 1o HoBoro akTa Aewenus. MnrepBaspi 


\ 


* KomeOaTeJIbHbiit pexKUM Jyru, MpescKaspiBaemplli TeopHeli MpH HeKOTOPbIX _YaCTHDIX 
yCIOBHAX BHELIHelt MENU, MOxeT OpiTb MerKO MCKOYEH MyTeM COOTBETCTBYIOMLero Bpl6opa Mmapa- 


MeTpOB J\enH. 
#* T. ©. paspsfla, Mosep2kHBaeMOPo: HCTOYHHKOM NOCTOAHHOrO Hallps2KeHHA, 


4* 3 


| 


BpeMeHH ¢ M@XKLY MoCeLOBaTeIbHbIMM akTaMH JeeHHA pactipeeseHbl B y3KOH 
oOulacTH 3Hayenui. JLna pryTHoro KaTofla CpeflHMe 3Ha¥eHHA Toro M Apyrora 
HHTepBaJIOB 0 MOPAAKY BeM4MHEI cocTaBssioT 10~° cek. TakoB 2Ke XapakTep 
ABJICHHHt Ha MHOrHX Apyrux Metasuax. J,aHHble 0 CHCTeMaTH¥eCKOM JeJleHH 
M pacialle MATeH MOryT ObITb HCTOMKOBAHDI JIMIb KaK CBUJeTebCTBO HeYCTOH- 
4MBOCTH KaTOAHOFO NATHA Ha XOJIOAHOM KaTOse pH HH3KHX JaBeHHAX. BnowH 
eCTeCTBEHHO CBA3aTb NoracaHHe Ayr C yKa3aHHOH HeYCTOHUMBOCTbIO MATHA, H 


Tora HeoOXOLUMo OObACHHTb HeCOOTBETCTBHe M@XKAY BeIHUMHOH t HM CpelHel’ 
MpOAOJMKUTEMIbHOCTbIO TopeHHA AyrH. 

Anvasu3 ABJIeHMi MoracaHHa Ayr W MOBECHUA MATHA pH MaJIbIX MW OOJIbINAX 
TOKaX IIPMBOAUT K BbIBOAY, 4TO Mpollecc NoMepKaHnA Ayru mpefcTaBJsAe4m! 
coOo HempepbIBHoe YepesoBaHHe WHKJIOB 3aTyXaHHA HW WMKJIOB BOCCTaHOBJIeHHH: 
MATHA MOCPeACTBOM HMMYJIbCOB HallpA2KeHHA, B (POPMHPOBaHHH KOTOPbIX yuacT~ 
BYyeT HHAYKTMBHOCT, Bcerfla HMerouladica B env. JeHcTBUTeMbHO, JO00e YMeHb- 
wieHWe TOKa B MpedelaX paciaaioulerocd aBTOHOMHOTLO MATHA COMPOBORKMaercA 
YBeIM4YeHHeM HalpsAxKeHHA Ha 9eKTpoax. EcH Ha KaToe MMeIOTCA elle vy 
Apyrve WeHTpbl IMHCCHH, TO 9TOT MOAbeM JIerKO KOMMeHCHpyeTcsA yBeIMYeHHeM) 
UX IMMCCHOHHOLO ToKa H, CJIeELOBaTeIbHO, He MOXKeT MpeOTBPaTHTb Hay aBLUMHCs! 
paca JaHHoro maTHa. Powlb uMnyJibCa HalpsaxKeHHA B TOM CJLyUae Bea 


K TlepepaciipeevleHHlo TOKa MeXKLY OTACIbHBIMM NATHAMH HM K peryJIMpoBaHUu 
MX KOJIMYeCTBAa, MPHYeM OTKJIOHeHHe HallpAKeHHA OT CpefHero MOJKHO OBIT 
He3HaUHTeIbHBIM. Korgla Ha KaToe ocTaeTcA OHO e/HHCTBeHHOe «HeCyllles 
acTadeTy» MATHO, Hallps2xKeHve YBeJIHUHBaeTCA Jo TeX Mop, NOKa He HacTyNHT 
HOBbIH IIPHJIMB eo KU3HEACATEIbHOCTH, ECJIH ITO BOSMOXKHO MPH CYWLeCTBYIOULM: 
yclopunx. B pesybTaTe BOCCTaHOBHTebHOrO LeHCTBHA pAa HMMyJIbCOB T1po+ 
QOUWKUTeIbHOCTh TOpeHHA YH B TOM H JpyroM cJlyyae OKa3bIBaeTCA pe3sk 
yBeJIMYeHHOH Mo CpaBHeHulo Cc t. HayexHocTb 9TOFO mpollecca onpeyesAeTca - 
ABTOMAaTH3MOM HM 3aBHCHT OT TOKa, UCM H OOSACHAIOTCA OTHOCHTeIbHAaA Ores 
‘BEUHOCTb AYIH HW YMeHbIMeHHe BEpOATHOCTH ee NOoracaHHH c poctom Toka. [loxa+ 
3aTeJIbHO, UTO IPOMOJUKUTEIbHOCTh TOpeHHA Ayr CTaHOBHTCA OUeHb OOVJIbLUION 
Kak pa3 Ip TOKaX, IPH KOTOPbIX paspA pacnpesesmmAeTcaA B CpeHeM Mey 
HeCKOJIBKMMH KaTOHbIMH MATHAMH. BoccTaHoBJleHHe yr pH TaKHXx youn 
mpoTeKaeT Mo THMY MepepacnpeseeHuA TOKa MEXKLY OTAebHbIMH MATHAMH, UT 
CONPA2#KeHO C MeHbIUeH BEPOATHOCTHIO MoracaHHH. 

CyleaHHble BbIBOJbI O HEYCTOHUMBOCTH JYrH H MeXaHH3Me ee BOCCTAaHOBJICHHA 
ObIJIH MOATBEpKeHbI PAJOM 9KCMePHMeHTOB, B KOTOPbIX HCTOUHHKOM Halipsx*Ke- 
‘Hua (130 B) cryxKua akKyMyATOpHad Gatapes. Ilyrem yMeHblulleHua paccTos- 
HMA MexKy KaTOJOM UH aHoyoM Jo 0,3—0,4 cm 3 pasHooOpasHbIX KOJIeOaTeJIbHbIx 
mpolleccos Ayru (1°) 6bit BbIeeH HCKOMBIM Tun KoJeOaHHit Cc KaTOAHOM oKaJH- 
salve. OcoOeHHbIi HHTepec MpesCTaBAO HCCeqOBaHHe KOeOaHHuli B YCMOBHAX 
Ayru c PUKCHpOBaHHBIM MATHOM, TaK KaK B 9TOM CJly¥ae HMeeTCA YBePeHHOCTh, 

TO NpHpowa KoMeOaHHi He CBA3aHa C XaOTHUeCKHM MepeMellleHHeM MATHA M0 
KaTOAy HM C COMYTCTBYIOULMMH ABJeHHAMH. IIlaTHO tbuKCupOBadOcb Ha rpanuile 
CMa4uHBaHHA MOJIMOeHOBOM MOJIOCKH, HMeBLIeH PopMy TpeyroubHuKa, Ofna U3 
BepINMH KOTOPOrO BbICTyNaa Hak noBepxHocThio pryTH. [IpotuB duKcatTopa 
B aHOe HMeJIOCb OTBeEpCTHe JMaMeTPOM OKOJIO 7 MM, CKBO3b KOTOPOe CBeETOBOH 
MOTOK OT NATHA MOMaasl Ha POTOYMHOXKUTEJIb C CYPbMAHO-ILe3HeBbIM KaTOJOM. 
C nomollbto AByXJ1y4eBoro ocluorpada Mpou3BOAMJIMCb OMHOBPeMeHHBIe HaGJIIO- 
AeHHA KOeOaHHH HampsoKeHHA HM CBeTOBOrO NoToKa. Ha myTH mocegHero pac- 
MOaraicA MOMOMHUTeIbHO OObEKTHB, C MOMOLIbIO KOTOPOrO H300paxkenne Ka- 
TOa IPOCKTHPOBAaJIOCb B MIOCKOCTH LHadparMbl POTOYMHOXKUTEIA, MO3BO1ABLUeH 
-HCCJIEQOBaTb pa3JeJIbHO CBeTOBOH MOTOK, HCXOMMBIUMH H3 KaTOAHOrO NATHA PF 
M3 OCTAJIbHbIX ¥acTeH pa3spsiqa. Takum o6pa3oM ObIIO yCTaHOBJIeCHO, UYTO OCHOB- 
HbIM HCTOUHHKOM CBeTOBOTLO NOTOKa H eFo KOJIeOaHHH ABJIAIOCb KATOAHOe NATHO. 
Ojua 43 THNHYHDIX OCIMIOrpaMM KoNeOaHHi LyrH c (PHKCHPOBaHHbIM MATHON 
mpu Toke 1,4 a w anlepwoquyeckHX yCNOBHAX pa3pAAHO! enw mpuBelena He 
puc. 2 a. Ha welt Bepxuuit yu yKa3bIBaeT H3MeHEHHe aHOsHOrO HallpA2KeHHA, 
a HWKHHH — W3MeHeHHe CBeTOBOrO MOTOKa KaTOHOrO NATHA. OMH sy4 pes, 
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Puce. 2 


Puc. 2. OctumorpaMMpl KoJeOaHHi HanpsAx*Ke- 
Hux (U) KopoTKoli AyrH MM CBeTOBOrO MOTOKa 
(D) KaToyHoro MATHA; A, O, 6 — (buKCHpoBaH- 
Hoe MATHO, MacuiTa6 0,5 B, 1074 cex.;2, 0, e — 
6eraroulee MATHO, MacuiTa6 | B 1074 cex. 


Puc. 3. CmekTporpaMMpl CcBeyeHHA KaTOHOH 6 
o6acTH pTyTHOM Ayr Cc HOOaBKOl pa3sMUHbIX 
Komuuectas) Ne: a — 20 mm pt. cr.,6 —7 MM, 

6 — 0,5 Mm 


JUAH, tr. 122, No 3, Kecaen 
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TaBIACT MOUTH 3epKaJIbHOe OTOOpaxKenne Apyroro, To cBuseTeIbCTByeT O 
“HHX POHHOCTH, a BMeCTe C TEM O KATOJHOM MPOWCxoxKeHHu KoeOaHul. Amnvan- 
fya KoNeO anni HanpAxKeHHA Mo NOpAAKy BeMUMHEI CocTaBuserT 0,1 B TIpH cpey- 
1€M SHAYCHUH HallpAKeHHA Topenua Ayru 7,5 B. Ilo Buxy oclusorpamMM MoxXHO 
BIO MPeCANOMORKUTb, UTO KOeOAHHA ABJIAIOTCA Pe3yJIbTATOM HaJlOXKeHUA UM- 
TYJIbCOB, MCXOMAIMX OT MHOPMX SMHCCHOHHBIX WeHTpoB. Tak Kak, CorsacHo 
faHHbIM Toukca (*1), Ha KaxK pli TaKOli WeHTp MPUXOMUTCA B CpeMHEM TOK OKOG 
),2 a, MMeJlacb HajlexK a paspellinTs KoNeOaHUA Ha OTMEbHBIE HMIYJIbCbI, YMeHb- 
Wai TOK NO MecATHIX JouleH ammepa. /Kayilad pasBepTKa ocluorpata cnycKa- 
ach COrlaCOBaHHO C BHe3alIHbIM YMECHbIMeHHeM TOKa C TOH HIM HHO 3allep2xKol. 
DularoapA STOMY OKa3biBaJIOCb BOSMOXKHBIM HCCIeOBaTb NOBeeHHe NATHA OT 
MOMCHTa YMeHbINeHHA ToKa Jo oOppipa Ayru. Ha puc. 2 6 npeycrapsena ona 
M3 OCILMJIJIOrpaMM, NOJIY4eHHbIX IPH YMeHbUWIeHHH ToKa Jo 0,27 a. Ha uel co- 
PlaCOBaHHble KOJIeCOAaHHA HalpAKeHUA UM CBeETOBOrO MOTOKa, JleliCTBHUTebHO, 
MpHoOperaior thopMy OAMHOYHBIX WIM PacMOsOXKeHHbIX PpynnaMH HMMYJIbCOB. 
AMIJIMTY a UMMYJIbCOB HalipsxKenusA KoNeG6vleTca oT 0,01 20 0,6 B. Lurenbuoct 
OMMHOUHbIX HMIMYJIbCOB C y¥UeTOM MOMpaBKH Ha HCKaxKeHHA YCHJIUTeIA COCTaB- 
maeT He Oomee 10~* cex. Toro 2%e mopsayKa oKasbiBaeTCA BpeMA Mmdracanns 
nyru. Uae Bcero Ha OCIMIJIOrpaMMaX HMNYJIbCbI C Gobo amnUTyLO pac- 
MOaraiorcd rpyinamu. C yMenbllieHHem Toka oT | yo 0,08 a amnuauTyya uM- 
MyJIbCOB B rpylmax Bo3pacTaeT, HO B TO %Ke€ BPeMA MOABJIAIOTCA COBEPLIeHHO 
PulaKve yuacTKH OCILHIJIOrpaMM JWIHTeIbHOCTbIO Jo 107° ceK. H HeCKOJIbKO 
Sosee (puc. 2 6). OOnmHo Ha OLHY 43 Tpynn uMMyJbcoB Cc Gobo amnsnty- 
MOH MpHxXoAUTcA OOpHIB Ayru, oOTKYa CuleLyeT, UTO NMOABJeHHe Tpynnbl Bcerza 
COOTBETCTByeT KPHTHYeECKOMY COCTOAHHIO KaTOHOrO HATHA, KOTOPOe MOXKeT 
PpaspellIHTbCA BOCCTaHOBJIeHHeM JIMOO MOracaHHeM JLYrH, B 3aBHCHMOCTH OT CTe- 
YeHHA CYYaHHbIX OOcToATeIbCTB. IIpH ToKax Meuee 0,07 a kaTOHOe NATHO yxKe 
He MOKeT CYLIeCTBOBATb. 

Muoroe 43 CKa3aHHOro MOxXET ObITh OTHECEHO K Lyre Co CBOOOHO GeralouluM 
NATHOM, XOTA B 9TOM Cly4ae AMIVINTYLa KOJeOaHHH OKa3bIBaeTCA B H€CKOJIbKO 
pa3 Ooubiuie. Tpynnosoe pacnoulowkeHve HMNYJIbCOB MU OOPHIB AYIH Ha OJHOH U3 
rpylm B ycuJIOBuAX AyrM c GeraloulHM NATHOM WJIVJIIOCTPUPYIOT OCILMIJIOrpaMMbl 
HallpAXKeHHA Ha puc. 22, 0. OHH BCKPbIBAIOT ellie OLHY OCOOeCHHOCTb KOJIeO aH: 
Ha (OHe HMMYJIbCOB C aMMJIHTYIOH oKosIo 0,5 B, CJleyIOWIHX Apyr 3a Apyrom 
c nepHotom ~3-10~° cek., TakxKe NepHoAHYeCKH NOABJAIOTCA TpynMbl UMMYJIb- 
COB C aMNJIHTY HoH 5—6 B u HHTepBasiamu NopsKa 10~* cex. J[Botinas nepHoyuy- 
HOCTb B MOBeJCHHH MATHA MOXKET CJIY2KUTb BbIPAMKeCHHEM HEYCTOHYMBOCTH JBYyX 
THNOB — 3JIeKTPOAHHAMHYeCKOM WU 2HepreTHYeCKOH, UTO CJleyeT CBAZATb C pes- 
KOH KOHILeHTpallveli ToKa B MpefleslaX KaTOAHOro nATHA. AMMIMTYLa HMIYJIbcoB 
BbICOKOBOJIbTHOM TPyMMbl MPHOJIM3HTeIbHO PaBHa PasHOCTH Me@x*Kly NOTeHLHa- 
amu uonv3anuu (10,39 B) uv Bo3s6yxKeHuA (4,89 B) pryTHoro mapa. ITO 06- 
CTOATEJIBCTBO BHYWaeT MbICJIb, UTO MPH KPHTHYECKHX YCIOBHAX CYyLeCTBOBaHuA 
MATHA adpcbeKTHBHOCTb CTYMeHYAaTON HOHH3AHU B OOJIACTH OTPHLaTeIbHOTO CBe- 
4eHHA Pe3KO MaflaeT, BCENCTBHe Yeo KaTOMHOe MaeHve yBeMYMBaeTCA NO TeX 
MOp, MOKa 3JIeEKTPOHbI He MpHoOOperyT 2Hepruy, AOcTaTOUHy!0 JIA NpAMOHM MOHH- 
3alluH pTyTHOro Mapa. Ono “3 MpHYHH STOO MOXKeT CJYXKHTb YMeHbIIeHHe 
MJIOTHOCTH HeliTpaJIbHBIX UAaCTHIL B OOJIAaCTH OTPHILaTeJIbHOrO CBeYeHHA B pe- 
3yJIbTATe OCTHIBAHHA MIM BSPbIBHDIX ABJICHHM MeperpeBa PTYTH B pakione MATHA. 

IIpequiomwkenHad MHTepmpeTaluA MeX aHH3Ma BOCCTAHOBJIeHHA YH MOXKET ObITb 
HOATBepxX eva C MOMOLIbIO MpocToro onbita. Ec B TpyOKy CO PTYTHbIM KaTOOM 
oO aBHTb HeOH pH RaBsenun oT 0,1 Jo 30 MM pT. cT., TO B KaTOAHOM oOOsacTH 
YIM MOABIAeTCA KPacHoe Mepllalollee CBeEYeHHe, HHTCHCHBHOCTb KOTOPOTO BO3- 
pacraeT c yMeHblweHHem Toka. Ilospaenne cpeuenua Ne JoKka3biBaeT, UTO Cpey- 
HAS JHEP SCKTPOHOB BpeMeHaMH mpHONMxKaeTcA K 16,8 9B. C MOMOIIbIO 
IByXJyYeBoro ocluorpada MW PoTOYMHOXKUTeIA C KHCMOPOAHO-LesneBbIM 
KATOJIOM, CHaO2KeHHOrO JONOJIHUTELHO KPaCHbIM CBETO*PHJbTPOM, ObIIO ycTa- 
HOBJIeCHO, UTO UMMyJIbcbl cBeyeHust Ne MmOABJIAIOTCA OMHOBPeMeHHO C HM 
nyJbCaMu HanpsAxKeHHA, CCIM aMNIUTYLa MOCMeAHUX MocTuraer 5—6 B (oclHJI- 
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jlorpamma 2 e). [lepememaa u306paxkenne yr B MWOCKOCTH AMadparMbl ~oro- 
YMHOXKUTeIA, JerKO yOeAUTbCA B TOM, YTO HCTOUHHKOM OBICTPbIX SJIeEKTPOHOB 
ABJIAeTCA KaTOHOe NaleHHe. YkKa3aHHbI BbIBOA NOATBepKMaeTcA HepaBHOMep- 
HbIM pacipeseyleHHeM ONTHYeCKOli MIOTHOCTH Blosb JMHUM Ne Ha CIeKTpo- | 
rpaMMax puc. 3, CHATHIX Mp BOSpacTaloWMXx aBeHHAX HHepTHoro rasa. IIpu 
cpoTorpabupoBaHuH CiekTpa yMeHbIeHHOe TepeBepHyToe H300paxKeHHe JYyTH | 
(oKYCUpoBaslocb B MOCKOCTH We CieKTporpata TaKHM OOpasom, YTO H300- | 
paxkeHue KaTOMHOro MATHA YaCTO MepeceKaJIO lesb B ee BEPXHeH UacTH. APKOCTb | 
smuuuli Ne yOpipaer mp yaJleHuu OT KaTOAHOTO MATHA TeM Ooslee pe3KO, 4eM 
Bbille JaBlenHe Ne. Stor onmbIT MoKa3blBaeT KATOAHOe MPOHCXO*KMeHHe OICTPbIX | 
QJICKTPOHOB, a BMeCTe C TEM HeCTAaOHJIbHOCTb CaMoro KaTOAHOrO MaeHHA. | 

IIpupegenuble JaHHble O KoMeOaHHAX HalpAXKeHHA KOPOTKOM Ayr NoOATBep-| 
2KaloT CesaHHble B paOoTe BbIBOAbI O BHYTPeHHeH HeYCTOMYMBOCTH Ayr C Xo- 
JIOMHbIM KatogoM. Hu no amnuiuTyze, HU M0 dbopMe 3TH KOeOaHHA He MOFyT ObITb 
OTOXKeCTBIICHbI CO CTATHCTHYCCKHMH CJIYKTYalUAMH TOKA, MPHCYULHMM KarKJo- | 
My paspany. KomeOanua HaOmioarorca mpv JOObIX, B TOM 4HCJIe O4eHb Ooub- 
WX, pa3pAMHbIX TOKaX, OTKYyJa CJlekyeT, YTO HeYCTOMYHBOCTb He ABJIAeTCA 
MCKJIIOUMFEJIbHbIM CBOMCTBOM Yr B OOJIACTH MaJIbIX TOKOB. @u3H4eCKHM OCHO- 
BaHHeM JIA TaKOrO 3aKJIIOUCHHA ABJIACTCA TO, UTO C YBEJIMYCHHEM TOKA IIATHO 
JIMMIb IpOOuTCA Ha BCe OouIbllee YHCIO UAaCTeH, Kak aA U3 KOTOPbIX MO-MpexHeMy 
ocTaeTca HeycTounBol. C yBeM4ueHHeM TOKa, OLHaKO, OOJlerualoTCA yCJIOBHA 
BOCCTAHOBJICHHA JY, BCJIeqCTBHe YerO aMMJIMTyLa HMMYJIbCOB HallpAxKeHHA 
yMeHbluaetcas. Pe3ybTaTOM YMeHbIUIeHHA UMMIMYJIbCOB OKa3bIBaeTCA TaK Ha3bl- | 
BaeMaa Maflaiolulad XapaKTepHCTHKa KOPOTKOH AyIrH, T. e. YMeHbIMeHHe CpeXHHX | 
3HaueCHHH HalpxAxKeHHA TOpeHHA AyrH C POcToM ToKa. 

PaccMoTpeHHad HeyCTOMYHBOCTh KaTOAHOrO NATHA XOPOWO OObACHAeT BBI- 
COKYIO MOOHJIbHOCTb MATHA H ero TeHJeHILMIO K HeMpepbIBHOMY eJIeHHIO. 


Bcecoio3Hbi SIeKTpOTeXHH4eCKHH HHCTHTYT Tloctynusio 
um. B. HW. Jlenuna 7 V.1958 
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PHSHKA 


Yaen-koppecnonzjent AH CCCP C. 9. ®PHI u H. A. MATBEEBA 


MUCCJIEMOBAHHE MEXAHH3MA PA3]IEJIEHHVA MHEPTHBIX 
rA3OB B PASP#JIE MOCTOAHHOrO TOKA 


IIpoxoxeHve NOCTOAHHOrO S/IEKTPHYeCKOFO TOKa Yepe3 CMECb Ta30B BBISbI- 
saeT, KAK H3BeCTHO, HX pa3sqemeHue. CyukecTByeT JBa MpeAMoOKeHHA O Mexa- 
IM3Me STOTO pasfeleHHA: 1) pa3eeHHe BbISBaHO MePeHOCHBIM JBH2XKeHHeM M10- 
[OXKHTCJIbHbIX HOHOB MO HallpaBJleHHlo K KaToyly (1); 2) pa3qemeHue BbISBaHO 
IEPCHOCHbIM JBH2KeCHHeEM K AHOY HeHTPaJIbHbIX aTOMOB, BOSHHKaIOULuM oJ 
JIHAHHEM YJapOB QJICKTPOHOB (?). 

CyulecTBopaHue MepeHocHoro JBHXKCHHA HOHOB B paspsye OblIo Henocpel- 
TBCHHO MOATBep2KeHO OHM 3 Hac CcoBMecTHo ¢ IO. M. Karanom (°) no Ha6.110- 
(eHHIO JONMJIepOBCKOFO CMeLeHHA MOHHbIX JIMHHH. Takum oOpasoM, povlb mepe- 
{OCHOrO J.BHXKCHHA MOHOB B Mpollecce pa3sfeeHHA Ta30B OJI2KHa HECOMHCHHO 
yUleCTBOBaTb. OTa TouKa 3peHHA NOL- 
BepxlaeTcA elle CJleqyIOuluM (paKToM: 
Ip pa3fesleHuu ra3s0B Y KaTOjla MOBbIIa- 
TCA KOHUeHTpalluaA La3a c OouJlee HH3KHM 
IOTCHUMaIOM HOHH3aluH. Tak uM JOuI2KHO 
bITb MIP pa3eJIeHHH 3a CUeT MepeHOCHOrO 
([BHXKeEHHA MOHOB, TaK Kak B pa3spsAye 
‘OHILEHTPallHA HOHOB Ta3a Cc OoJlee HH3- 
‘UM MOTCHILMaJIOM HOHM3allMH BbIllle, 4emM Puc. 1, Paspayuaad TpyOKa 
[{OHOB C Oovlee BbICOKHM MOTeHIHaJIOM 
lOHH3alHH. Tem He MeHee CYLULeCTBYIONNMH SKCNePHMeHTaJIbHbIM MaTepHaill 
leocTaTOveH JIA MOJIHOrO BbIACHCHHA MeXaHH3Ma pa3feJleHHA [Ta3s0B TIpH 
JIeKTpuyeckom pa3spsge. Ilostomy Hamu OplvIo MpOu3BefeHO CHCTeMaTH- 
lecKoe HcculeqOBaHve pa3eeHHA [Ta30B MpH pa3spsayle B CMeCH MHepTHbIxX 
‘A30B. 

BoubulMHCTBO paHee BbIMOJIHCHHBIX IKCIEPHMeHTAJIbHIX PaOoT CTpajasio TeM 
YULeCTBCHHBIM HeocTaTKOM, TO H3MeHEHHe COCTaBa CMeCH oONpeeAIOCb m0 
I3MCHEHHIO CIeKTPabHOrO H3JYeHUA BOAb cToOa paspaqa. Onako Takoil 
(ETO He MOXeT aTb KOJIMYCCTBCHHBIX CBeeHHH 06 H3MCHeCHHM KOHILeHTpalluu 
‘OMMOHEHTOB, TaK KaK WHTCHCHBHOCTb CM€KTPaJIbHbIX JIMHHM ompeyeiaetcsa 
fe TOJbKO KOHIeHTpallvell aHHoro ra3a, HO MH YC/JIOBHAMM BoO3OyKeHNA, KO- 
Opble pH HaJIMUMM pa3eeHHA HeOMMHAKOBHI B Pas/IMYHbIX YaCTAX MOJIOXRU- 
elbHOro cTou6a. Jia u3s6exKaHuA ITOTO HeJOCTaTKa MbI OTCACbIBaJIM U3 IIpH- 
JICKTPOAHBIX YacTeli MpoObl rasa, KOTOpble 3aTeM NosBepraJIWCb KOMMYECTBEH- 
(OMY CleKTpasIbHoMy aHavu3y (*). 

[IpumMenapiasca B paOote paspayHaa TpyOKa usoOpaxena Ha puc. 1, re 
1 u B — yBa cocyfa emKoctTbio 400 u 1600 cm®, B KOTOPBIX paClOJIOxKeHbI HH- 
esleBble IICKTPOMbl; COCYAbI CoeAMHeHEI TpyOKo AMamerpom | cM, AIMHa TpyOKH 
[eHAIACb B pa3JIMUHBIX OMbITaX oT 25 fo 150 cm; a u 6 — mecta oTcacpiBaHHA 
pod. B rpyOKy BBOAMJICH PAX SOHAOB AIA HSMePeCHUA SIEKTPHYCCKUX XapakTe- 
MCTHK paspafa. Tpy6ka muTaslacb MOCTOAHHbIM TOKOM HallpAKeHHs Loo. KB. 
lanpapsleHue pas pAQHOrO ToKa Opaslocb Takoe, UTOOBI B MCHbIIeM cocye A MOBBI- 
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| 
Wallach KOHILeHTpalluA TOrO KOMMOHEeHTAa, KOTOPbIH MpPHCYTCTBOBaJl B CMeCE 
B Me€HbUIMX KOHUecTBax. Bce OMbITbl MPOM3SBOAMJIMCb Ha OMHAPHbIX CMecAX Te 
JIMA, HeOHa M aprona, MpvueM, KaK IpaBMJlO, OMH 3 KOMMOHEHTOB Opavica B | 
JIMUeCTBAX 3HAUHTEIbHO MeHbINMX, YeM pyro (B Bue mpuMecn). CreneHb pa3 
JleleHHA XapakTepH30Balacb JIHOO OTHOIWIeHHeM KOHILeHTpallMH TMIpHMecH E 
oOoralleHHOH mpode K ee KOHI[eHTpalWH B UCXOMHOH cMecH Cog/C} 
JIM60 OTHOWICHHEM paSHOCTH KOHILeHTpalluit mpHMechH Ha OOOMX KOHWax TpyOKh 
K e€ KOHIeHTpallud B ucxodHO cmecu AC/C. 


ae ‘ 0ma Oum6Kka W3MepeHHa CKJabIBalacb 3 OlIMO0 
CMeKTpaJIbHOrO aHaJiH3a HW OWIMOOK, CBASAHHbIX C CaMH 
IIpolkeccoM pa3feleHuA. Cpequni apudmMeruueckult 
pa36poc 3HaveHHt OTHOCHTe/IbHOrO W3MeCHeHHA KOH- 

J 5g eHTpalluu mpuMecu CocTaBlAat 5—10% usMepsemolt 
BeJIHUHHBI. | 

5 Ilpu BKwoueHHu pa3payja KOHILeHTpalluA KOMIMO+ 


HeHTOB B cocyax A u B naunnaer cnepBa OnIcTpG 
2§  MeHATLCA, a3aTeM JlOCTHraeT CTalMOHapHOro 3HaveHHA,, 
QTo cTallvoHapHoe 3Ha4ueHHe JOCTHTaeTCA, OUCBHLHO,, 
d IIpH yCJIOBHH, Kora YHCO YaCTHI, TMepeHOCHMBIX} 
B e(MHUILy BpeMeHH MO elicTBHeM 9JeKTpHueCKHX} 
CHJI, paBHO UMCY YacTH, AupbpyHAMpyrouyux B 06- 


20 40 «G60 PpaTHOM HampaBJieHHH W3-3a rpawenTa KOHLWeHTpa- 
j CM wu. Bpema ycTaHOBJIeHHA paBHOBecHs eet 
4 BO3pacTaeT C YBeJIM4eHHeM JaBJICHHA CMeCH HM Mall 


Puc. 2. 3apucumocrs pa3- 3ABHCHT OT CHJIbl TOKa HM KOHILCHTPallHOHHOPO CocTaBa 
qeueHuat cMecH aprod — cMecH. C yBevIHYeHHeM JVIMHbI paspaAHOH TpyOKH Bpe- 
renu oT JJIMHBI TpyOKH ys pa3neneHuA yBemuuuBaetca. IIpu AnuHe TpyOKu 

150 cm, JaBseHuu 1,6 MM pT. cT. HW CHIe ToKa 50 ma 
WIA CMeCH aproH — resMi OHO JocTHrasio 20 MHH. KpoMe BpeMeHH ycTaHOR- 
JICHHA CTALMOHAPHOFO COCTOAHHA ONpeeIAOCb TAKXKEBPeEMA MepeMelUMBaHHA 
paseeHHoH cMecH Mocue BbIKOUeHHA paspsyja. OKka3allocb, 4TO BpeMs 
TI€peMELUHBaHHA MPHOJIM3HTeIbHO PaBHO BpeMeHH pa3feeHuA cmMecu. JIA Bcex 
MocJe{yIOulNX H3MepeHHH mpoObl oTONpPaHCh U3 paspxAa Noce MOcTHKeHHA: 
cTallMOHapHoro COCTOAHHA. , 

YcTaHOBJIeHbI CJIeEAyIOULNe OCHOBHbI€ 3aBHCHMOCTH: 

1) Benuunna pa3fenenua AC/C pacter suHeHHO C yBesIHYeHHeM JWIMHEE 
TpyOku. Ha pune. 2 mpuBeeHbI pe3yJIbTaTbI H3MepeHHH WIA CMecH aproH — 
reuH c cofepKaHHem aproua 1,3% ja Tpex TpyOoK, B KOTOpbIX paccTosHHe 
Mey OTPOCTKaMH JIA OT6Opa poo rasa cocTaBuaso 19; 34 uv 61 cm; RaBmeHue 
CMeCH paBHAocb 1,5 MM. 

2) C yBewyueHveM JaBsIeHHA B OOIACTH MaJIbIxX JaBeHuH (0,5—1,5 mm) 
HaOsOflaeTCH 3aMeTHOe yBelHMueHve pa3feteHua. IIpu Od6ubuIMx aBmeHHAx 
(1,5—4 mM) cTeneHb pa3JeleHHA MeHACTCA MaJlo. SOHJOBbIC H3MePeHHA yKa3bl- 
BaloT Ha IIpHOJIM3UTeJIbHO TaKYy10 %Ke 3aBHCHMOCTb MpoOAObHOTO Tpayueuta no- 
TeHWHala OT aBJleHus. 

3) C yBeHueHHeM CHJIbl Pa3PpANHOTO TOKa CTeMeHb pa3feseHHA BHauase 
pacTeT IpHOJIM3UTeJIbHO JIMHeEHHO C TOKOM, a 3aTeM MejieHHee. I[Ipu JocraTounolt 
cuJle TOKa HeOoJIbilai MpHMecb JIerKOMOHM3yeMOro KOMMOHeHTAa MpakTHuUeCcKH 
MOJIHOCTbIO OTIeJIAeTCH OT OCHOBHOFO KOMMOHeHTa CMecH. Hanpumep, B cmMecu 
aproH — TeuMH CofépxKanHne aproHa, NepBOHauaJIbHO paBHoe 3% , yMeHbILaercaA 
y aHoflalipu cule paspx Horo ToKa 500 ma lo ~10~° % . [lo 30H ZoBbIM U3MepeHHAM 
B CMeCH MHePTHBIX Ta30B BCera HaOJOfaeTCA yMeHbIeHHe MpoLosIbHOrO Tpa- 
J\WeHTa MOTeHWMalla C YBeJIMYeHHEM CHJIbI paspALHOTO TOKa. 

4) C yBemuueHweM KOHUeHTpalluM JlerKOMOHH3yeMoli MpHMecn cTeneHb 
PasesJIeHHA CHMKAaeTCH, a CC 3ABHCHMOCTb OT aBJICHHA CTAHOBHTCA MeHee BbI- 
paxkeHHoH. TakxKe C yBeIMYeHHeM KOHIeHTpallM JIerKOMOHM3yeMoro KOMMO- 
HeHTa MeJVleHHee BO3PacTaeT CTeMeHb pa3JeJICHHA C YBeJIMYCHHEM CHIBI TOKa. 
EcJIM MpuMecbio ABJIseTCH TPYHOMOHM3YeMBIt Ta3, pasqeleHue MponcxoxUT 
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B OUeHb Cao cTemeHH. OHO HeCKOJIbKO BO3paCcTaeT C yBeMYCHHeM KOHILeHTpa- 
HH TpyAHOBo30yAuMoro KomnoHeHTa. Hampumep, B cilyuae HeOoubUIMX Mpume- 
ceH reJIHA K aprouy pa3sesleHHe MpakTMYeCKH OTCYTCTBYeT, H JIMIb KOa KOJI- 
YeCTBO TeJIHA MOCTHaeT MPHOJH3HTebHO NOJOBMHEI, HaGIOMaeTcH HeKOTOpoe 
pasleeHue. 

5) SaBHCHMOCTb pa3JeJIeHUA OT MOTeHIMaJIOB HOHH3aLlMH KOMIMOHEHTOB CMe- 
CH He MOXeT ObITb BbIABJICHa B UMCTOM Be, TaK KaK Mp 3aMeHe OJHUX ra30B 
APYTHMM MeHAIOTCH He TOJbKO NOTeHWLHaJbl HOHM3aWH, HH H AaTOMHBIe Beca. 
Ojuako B O61acTH He OUeHb OOUIbINMX KOHMeHTpalluli JerKOHOHN3YeMOll NpuMecu 
CTe€NeCHb pa3jleJIeHHA JIA BCeX HCCJIeOBaHHbIX CMeCeli TeM Bbillle, YeM OoJIbIIIe 
Pa3HOCTb NMOTeHIMaJIOB HOHH3aNMH KOMMOHECHTOB. 

IIpupeweHuble pe3yJIbTaTbI KauvecTBeHHO OOBACHAIOTCA TuMOTesOH, YTO OC- 
HOBHbIM IIPOIeCcCOM, BBISbIBaIOLLUM pasesIeHve Ta30B, ABJIAeCTCA MepeHOcHoe 
ABuxKeHHe HOHOB. IIpHOaBueHue JlerKOHOHH3YeMOrO KOMHOHEHTA, JlaxKe B MaJIbIX 
KOJIM4eCTBaX, KaK H3BeCTHO, BeleT K 3aMe€THOMY CHH2KEHHIO 9JIEKTPOHHOH TeM- 
TlepaTypbl, TO B CBO! OVepeb BeeT K CHJIBHOMY CHH2KEHHWO CTeENeHH HOHH3ALLHH 
TPYAHOBO3OyNMoro KOMMOHeHTa. TakuM o0pa30M OObACHACTCA BO3SMO%KHOCTb 
CHJIbHOrO pa3JeJIeHHA Mp MaJIbIX IIpHMeCAX JIerKOBOSOyAHMOrO KOMMOHEHTA. 
Uem Oovlblle pa3HocTb MOTeHLMaJIOB HOHH3allMH KOMMOHEHTOB CMECH, TeM OoUIbILe 
PasHOCTb B KOHICHTpallHH HX MOHOB HV TeM CHJIbHee BbIpaKen spPdekT pasleve- 
HUA. 

Jina Sollee JeTasIbHoro OObACHeCHHA HaOJOMeHHbIX 3aKOHOMepHocTeH Halo. 
OJHOBPe€MEHHO YUUTLIBATb 3ABHCHMOCTb CKOPOCTH NepeHOCHOFO ABHXKeHHA HOHOB 
OT yCJIOBHH pa3pxAa UM pollb Audpy3sun. 


Hayuno-nccmeqoBaTesbcKHH du3snuecKHl MHCTHTYT Ilocrynuuio 
JleHuurpaycKoro rocyfapcTBeHHOTO yHHBepcuTeTa 13 VI 1958 
um. A. A. )Kqanosa 
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OKEAHOJIOrHA 


JI. A. POSEHBEPI 


© 30HAJIbHOM PACIIPEXEJIEHWM BAKTEPHH B BODE 
JIAJIbHEBOCTOYHbIX MOPEM HW CEBEPO-3ANAHOM 4ACTH 
THXOrO OKEAHA 


(ITpedcmaeaexo akademuxom B. H. Ilanowxuxoeem 10 V 1958) 


Tlepppie 9KCMeAMUMOHHbIe HCCJeElOBaHHA OakTepHaJIbHOrO HaCe/leHHA MaJib- 
HEBOCTOUHBIX Mopeli ObIIH HaMH HauaTbl Ha SKCIeAMWMOHHOM CyHe «BuTasb» 
B 1949 r. 3acpoxk Jo 1956 r. o6cleoBaHa 3HaYHTebHad YaCTb CeBepo-3anaHor 
yactH Tuxoro oKeaHa M Mopeli Bepuxrosa, Oxortckoro u AnoucKkoro. BaktTepuo- 
JOPHYeCKHe AHaJIH3bI BOAbI MpoBeseHb! Ha 122 cranwuax. Hakonusocb OobuIoe 
KOJIM4eCTBO MaTepHasOB, KaK Mo OOuleMy CueTy OakTepHi B BOJe MH TpyHTe yKa- 
3aHHbIX paHOHOB OKeaHa, TaK H M0 yueTy CampouTHbIX OakTepHit MyTeM noceBa 
1 Mi BogbI B Yauiku Ilerpu c pbIOo-MenTOHHbIM arapoM, MPHTOTOBJIeEHHbIM Ha MOp- 
cKoii Bone(?,’). B pacnpeseseHun CampopuTHblx OakTepHit HaMeTHJINCb OmpeneeH- 
Hble 3aKOHOMepHocTH. Hactosaulee cooOmleHve oOobulaeT NOJYYeHHbIe MaTepHaubi 
lo pacnpeyeseHHio CampodHTHbIX OakTepHi B BOJe JlaJIbHeBOCTOUHbIX MoOpeli 
HW ceBepo-3amaqHOH uactH Tuxoro oKeaHa. . 

JjaHuble MUKpoOuOJOrMuecKUX aHaJIH30B ObIIM OOpaOoTaHbl CTaTHCTHUeCKHM 
MYyTeM, KOrla NpoOb! BOAbI pas/IM4HbIX paHOHOB OKeaHa B 3aBHCHMOCTH OT 4HCJIeH- 
HOCTH OakTepHit OblIM pasOuTbI Ha 6 rpynm — He3aBHCHMO OT TIyOUHbI B3ATHA 
oOpa3iia Wid aHasu3a. Unciio npoO KaxJolH rpynnbl BbIpaxeHo B MpoleHTax 
OT OOWero 4HCJIa aHaJIH30B, MpOBeJeHHbIX B aHHOM paloue. 

Kpome Toro, JIA MOBepXHOCTHOFO CJIOA BOAbI MOUHOCTHIO B 100 M OpI0 
olipefevieHo cpequHee unCJIO OakTepHi B 1 MJ, M 93TH JaHHbIe HaHeceHbl Ha 
KapTy. 

MuorouncseHHble HCCIeLOBaHHA CampopuTHbIX OakTepHli B MOope H MIpecHbIXx 
BOMaX NOKA3bIBalOT XOPOLY!O KOPPeJIAWMIO UX YHCJICEHHOCTH C HaJIMUMeM JIerKO 
ycBosemoro opraHHyecKoro BellecTBa (1,*). C To TOUKH 3peHHA reorpacuyeckoe 
pacnpeeeHve UMCeHHOCTH OakTepHii B THXOM OKeaHe H OTHOCALLMXCA K HEMY 
MOPAX MOMIO Obl, KAK HAM KaXKeTCA, XAPaKTePH3OBaTb HM HHTCHCHBHOCTb CaMoro 
Mpollecca KPpyroOBopoTa BelilecTB, OCOOeCHHO B MOBEPXHOCTHEIX TOPH3OHTAX MODS, 
re HaMOo/lee HHTCHCHBHO HAYT Mpollecchl OO pas0BaHuA OpraHHyecKO"o BellecTBa 
B mpollecce (orocuHTesa. 

SoHasIbHoe pacnpeleseHue OakTepuit mpeacraBsieHo B Ta6u. 1. 

Kak BuHO H3 Hee, BoAbI Bepunropa Mops HanOosee OeqHbI OakTepusaMn. 
B 42% mpo6 | Mu BofbI BOBCe He CoxepxAUT OaKTepuit, vB 46% npo6 ux uNcweH- 
HOCTb He MpeBbllaeT 2 KJIeTOK B | MJ BOAbI. ITO Mope ABIAeETCA HanOowee CeBep- 
HOU, a K TOMY Ke H OOocOOeHHOM 30HOH. Boab OxotcKoro Mops HeCKO/IbKO 60- 
rave OakTepuamn: 14% npod cofepxat Gonee 5 kuleTOK B 1 Ma. Boraye 6axtepua- 
MM Bob! AnOHCKOrO Mops. 3yecb MpolleHT mpo6, JIMWIeHHBIX OaKTepuli, B ABa 
pasa MeHbIIMA, eM B OxOTCKOM Mope, H MpOWeHT mpo6 c GakTepHadbHO UNCeR- 
HOCTbIO OoJlee 5 KueTOK B 1 Ma BogbI cocTraBseT 11% mporuB 14% ana BON 
Oxortckoro Mops. Takoe yMeHbIeHHe NpolleHTa MpoO Cc BLICOKHM Coyep2KaHnem 
OakTepu Ja Bo AnoucKoro Mops, MO BCeli BepoATHOCTH, OObACHAeTCA TeM, 
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Ta6Oauuna 1 


PactipeeseHue OakTepHit B BOWaX JabHEBOCTOUHBIX MOpeli u ceB.-3an. yacTH Tuxoro oKeaHa 
UHpbl NOKasbiBaloT YHCO NpoO c COOTBeETCTBYIOWIHM KOJIHYeCTBOM GOaKTepHit B 1 Mu, BbIpa- 
2KeHHOe B MpOMeHTaX OT OOMerO UYNCa aHaJIH30B) 


Yucso OakTepuHii B 1 Mua 

iia mea ae ES | 2-5 | 5-10 | >10 

Bepuurospo mope, 65—53° c. wm. LO ay |) PA) PAO. |) IOC 0,0 LO 

OxotcKkoe mope, 62—48° c. m. 29,6 Uo) |, Bae dU 759 6,0 

AnoHcKoe mMope, 47—38° c. WI. 15,4 NSO) 26s |) 29,7 sa) il BS 
Tuxui okeaH, ceB.-3al. “acTb 

CepepHblii pation; 55—42° c. m. Doe NF Viele orl ene 2, 4°78 | 13,6 

CpegHui pation, 42—38° c. m. ts} S) 3) 5) alee 14,9 | 48,2 

TOoKubIt pation, 388—22° c. m. 0,0 0,0 0,0 0,0 250 | 98,0 


ITO 9KCHeEAMIMOHHbIe COOpbl B STOM MOPe MpoBeeHbI 3MMOH Mpu Oosee HH3KHX 
reMiiepaTypax Bob. Bo Bcex OCTaJIbHbIX palioHaX MbI paOoTaJIN B JIeTHe-OCeHHUX 
pelicax, OSTOMY H MOJIyYeHHble JaHHble Oovlee CpaBHMMbI, eM udp Avia Anou- 
*koro Mops. Ilockoulbky no BCeM OakTepHOJIOrH4eCKUM aHaJIH3aM MbI GOoslee 
sbICOKO OLCEHHBaeM BOI ANOHCKOrO MOpA, CJleAyeT OXKUAaTb UM OosblUero cosep- 
KAHHA B HAX OakTepHii B eTHHHM WM OCCHHHM MepHosHl rota. 

Euje 6osee Gorath GakTepHAMH BosbI CeBepo-3anaqHol uactu Tuxoro oKea- 
ia, KOTOPbIe MbI JeJIMM COOTBeTCTBEHHO Ha TPH paliona: 1) ceBepHbIi — oT 
95 Wo 42° c. wi., 2) cpeqHul — of 42 no 38° c. mw. u 3) tox HDI — oT 38 Jo 22° c. mW. 
3 CeBepHOM palioHe He OOHapyxXKeHo OakTepuit B 23,3% mpo6 Bob, B CpeqHeM 
yaHione — B 1,3%. B 1oxKHOM palioHe OakTepHu BCTpeualOTCA BO BCexX mpobax 
30b1. OO paTHoe OTHOWeHUe HaOIOMaeTCA B pacipeeseHHu MpoO BOB, GoraTbix 
JakTepHamu. B ceBepHom palioue 18% mpo6 c unCeHHOCTbIO CBbIlle 5 OakTepuii 
3 | MJI BOJbI, B CpeqHeM palione 58%, a B BoMax 1OX*KHOrO palioHa BCe MpoOLI Co- 
lep2KaT cBblle 5 OakTepuii B | Ma. 

Ene HariaqHee reorpaduuecKkad 30HaJIbHOCTb B pacipeseleHHu OakTepuit 
3 IOBEPXHOCTHHIX MpoOaxX BOMbI MaJIbHeBOCTOUHbIX MopelH HM CeBepo-3anaHoH 
lactu Tuxoro oKeaHa MpecTaBsleHa Ha MpHBosNMoH KapTe (puc. 1). Ha kapte 
VaHOHbI C OAMHAKOBLIM KOJIMYeECTBOM OakTepHit OOO3HaYeHbI COOTBETCTBYIOUeH 
UTpHxoBkolH. B u3y4eHHbIxX palioHaX B 3aBHCHMOCTH OT YHCJeHHOCTH OakTepHit 
MOryT ObITb BbITeeHbI 6 30H, KOTOpble pasMellaloTcA Ha KapTe NO HallpaBJIeHHIo 
* ceBepa Ha or. me oe 

BecbMa HHTepecHo, 4TO HalllM HcceqoBaHuA Bo OxotcKkoro u Bepuxrosa 
Mopeli, KaK 3TO BUHO Ha KapTe, NOKa3bIBaloT HaJIMUHe MPOBMHILMH C MOBBIINIeH- 
ibIM COJlep*KaHveM OakTepui: B CeBepo-3anaHOH yacTH OxoTcKoro Mops Ha 
mupotax 62—55° u 3anaquoli uactu SlnoHcKoro MopaA Ha WiMpoTax 43—42° 
MO YHCJICHHOCTH OakTepHit 9TH IIPpOBHHILM MbI OTHOCHM K 2-H 30HEC Cosep2»kaHHem 
yr 1 No 5 KeTOK B 1 MJ), ATaKxKe BIOFO-BOCTOUHOH YacTH SMoHCKOrO MOpA Ha 
uupotax 44—37° (aTa MpoBHHUHA mpeslcTaBAeT CoOoHM 3-10 30HY C UHCJeHHO- 
‘ThIO OakTepuit oT 5 Ho 10 keToKB | Ma). TaKoe pacmpesemenne OakTepuit Koppe- 
IupyeT C FHApoJorMyecKHMH HU 300J0rM4eCKHMU NOKa3aTeAMH. 

Jlanee, Ha KapTe BUHO, 4TO B WIMpoTHOM HanpaBseHuu 42° aABAAeTCA pes- 
col rpaHullel, ceBepHee KOTOPOM pacnowJIOXeHbI NepBble TPH 30HbI MOHMAKEHHOTO 
olep»KaHua OakTepuli B Bose (He mpeBbiuaiomnx 10 KeTOK B | Ma), a 1oxKHee 
<OTOPO! pacnosOxXKeHbl BTOpble TPH 3OHbI MOBbIMeHHOM UMCeHHOCTH OakTepuit 
JeCATKM M COTHH KueTOK B 1 MJ Bomb). MakcuMadIbHoe KouMuecTBO OakTepuli 
cppiue 500 KmeToK B | Mi Bob) MpHypoveHo K Wupotam 32—20° (6-1 30HAa). 
MoxKHO OMKUMaTb aJIbHelWero NOBKINICHHA UYHCMeHHOCTH OakTepul B MOBepx- 
{OCTHBIX poOax BOAbI Tuxoro okeaHa BIWIOTh WO 9KBaTOPpa. 

TakuM oOO6pa3oM, BbIABJIeHa 3aKOHOMePHOCTb Teorpaduyeckoro pacmpeye- 
1eHHA OakTepuii B BOMax CeBepo-3anaqHol uacru Tuxoro oKeaHa H Mpueraroulnx 
< COBeTCKUM GeperaM JlaJIbHeBOCTOUHHIX Mopeli. UncmeHHocTb OakTepui, m0 
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CpeHMM JaHHEIM, yBeMUMBaeTCA MO HalpaBJIeHulo C CeBepa Ha Hor’. Han6oute 


yeTKO BbIPaKeHa 30HAJIbHOCTb B paciipeeueHuu CalpoUTHbIX OakTepHH B BO 
ylax OTKpbIToH uacTu OKeaHa. AMOHCKOe M OXOTCKOe MOP ABJIAIOTCA OeperoBbiMi,, 
MU TYT BC HeCKOJbKO OcJo*HeHO. Hamevenbi 6 30H (cm. puc. 1), OTJIHY AIO Me 
ca KONMUeCTBOM OakTepuii 30Ha : 1) or 6574055° cc. m.—o 1 OaKTepHH B 1 Ma 
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Puc. 1. Kapta pacnpenenenua Oaxtepnii (0 CpeHHM JaHHbIM) B ClOe Bop 
0—100 m. OOpsacHeHHe B TeKcTe 


2) 30na of 55 mo 45° c. w.— of | go 5 GaxTepnii B 1 Ma; 3) 30Ha or 45 no 42° 
c. 1.— oT 5 go 10 OaxTepui B 1 ma; 4) 30Ha or 42 yo 35° c. wm. — or 10 
no 100 G6axtepuit B 1 ma; 5) 30Ha or 35 Jo 32° c. w.— or 100 yo 500 6ax- 
Tepuit B 1 ma; 6) 30Ha oT 32 Jo 20° c. m.— cBpitie 500 GaxTepuii B 1 Maz. 


Vucrutyt okeanomorun Ilocrynuao, 
Axkajlemuu HaykK CCCP 16 IV 1958 
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BHO®H3HKA 


3. A. TPAEBCKHM uv M. M. KOHCTAHTHHOBA 


O NPOTHBOJIY4YEBOM 3AL[HTHOM JIEHCTBHM BELIECTB, 
BJIOKHMPYFOLNX TPAHCIOPT KHCJIOPOJA TEMOrJIOBHHOM 


(IT pedcmaeaeno axademuxom A. H. Onapurvim 22 V 1958) 


TloppexkeHHe MJIeKONHTAaIOUlMX MOHM3HpyrolleH pafMallueli oKa3piBaeTcs 
CYUCCTBCHHO OCaOJICHHLIM TIpH BBeeHHH MM Tepe oO.ly4eHHeM MeTreMmorio- 
DHHOOpasoBatedel (1~*), a TakxKe MpH OOyYeHHH UX B aTMOCHepe, Cosepxallleli 
OKHCb yTuiepowa (°7*). 

HanOoulee BeposTHOH mpelcTaBAacb OOYCJIOBJIEHHOCTbh 3allMTHOFO atppekTa 
STUX BelleCTB HHAKTHBallveH TeMOrloOuHa HU, Kak CeWCTBHe 3TOTO, CO3aHHe 
PHINOKCHH B TKAHAX OpraHH3Ma. OHaKO B psAe IKCMHEPHMeHTOB ITOH 3aBHCHMO- 
STH YCTAHOBHTb He yflasocb (1 ~*). Bcaa3u c 3THM BbICKa3bIBaJIOCb IIpeANOJOKeHHe, 
ITO 3alllUTHbIH acPpeKT HUTPHTa HaTPHA OOYCJIOBeCH MOTeCHUMHPOBaHHeM aKTHB- 
HOCTH KaTasla3bI (7,4), OKHCH yrulepoqa — yrHeTeHHeM TKaHeBOrO AbIXaHHa (8). 
(lombiTKa CBxA3aTb 3alllHTHOe BJIMAHHe OKHCH yrviepoda, Kak HW CouleH CHHMJIbHOL 
<UCJIOTHI, C OJIOKHPOBaHHeM JbIXaTeJIbHbIX CPepMeHTOB (°~1°) oKa3aulacb HECOCTO- 
iTeIbHoU (17). Uro xe KacaeTCA MeTTeMOrIOOHHOOpasoBaTeeH, TO OTMeYaeMoe 
3 JIUTepaType OTCYTCTBHe YeTKOM 3aBHCHMOCTH M@XKy BeMYHHON 3alllHTHOrO 
pcpekTa HW KOJIMYECTBOM WHAKTHBHPOBaHHOrO TeMOrvioOHHa, M0-BHIHMoMy, 
6 YCIOBJICHO CJIMIUKOM OOJbION JJIMTeJIbHOCTbIO OOJTYYeHHA, B TeVeHHe KOTOPOTO 
IPOHCXOJHJIH 3HAYHTeIbHbIe KOJIeOaHHA YPOBHA HHAKTHBHPOBaHHOrO FeMOrvio- 
juHa (17%). 

B cBA3H C BaXKHOCTbIO BbINCHEHHA M€XaHH3Ma OJlaroTBOpHOrO AeHCTBHA Mpo- 
DUJIAKTHUeCCKH S3alllHalOlllHX BeleCTB MbI MpOBe/JIH BpeMeHHOe ComocTaBJleHHe 
i3MCHCHHA HaKOMJICHHA B KPOBH HHAKTHBUPOBaHHO"O FeMOrioOHHa C BeJHYHHOH 
;ALLLHTHOFO S*PeKTa B pa3Hble CPOKH MoCJe Havala BO3MeCHCTBHA 3alllHTHbIX Be- 
uecTB. Haswuve napaduielH3Ma MexK]y 9THMH ABJICHHAMH CBHJeTeCJIbCTBOBAJIO 
bl B MOMb3Y MpeACTaBeHHA, COrIacHO KOTOPOMY 3allHTHbIH seKT B ITHX CJLy- 
[aiX OOYCJIOBJIHBaeTCA AHOKCHeH, CO3aBaeMOl B pesyJIbTaTe HapylleHHA TpaHc- 
IopTa KucIOpoya TeMorloOHHOM. 

OnpirTbt ObIIH BbIMOJIHCHbI Ha B3POCJIbIX OeJIbIX MbIlaxX OOOero Nowa, BeCOM 
0—25 r, B Bo3spacte 8—12 Heeb. JKuBOTHBIe NokBepraHcb OOIMeMy BosseH- 
TBUIO Y-H31y4eHHaA Co® B Jose 900 r, aBnatontetca MT Ayoo/15 xn MOWLHOCTh O3bI 
100 r/MuH. TakuM 06pa30M, JWIHTeJIbHOCTb OOJTYYeHHA COCTAaBJAIAa BCero 1,5 MHH.; 
OK pallleHHe MpOOMKUTEMbHOCTH OOJIYYCHHA NOSBONHJIO YCTPaHHTb METOAHYeCK HH 
fecbeKT, OOULHH BCEM PaHee BHINOJIHEHHBIM paOoTaM, MOCBALLEHHbIM COMOCTABJIeCHHIO 
ALMTHOTO BJIMAHHA C HHAKTHBallHeH PeMorioOHHa. 

Uccaelopaiuch HHAaKTHBallHA HW BOCCTaHOBJIeHHE FeMOrIOOHHA B pasHble Cpo- 
‘H MOCJle BBCCHHA B OPraHH3M HUTPHTa HaTPHA HIM MOCJe MOMeLCHHA XKHBOT- 
loro B aTMochepy, Cosep»Kalllyio OKHCb yrviepowa. HurpuT HaTpHA BBOHICA 
HYTPHO prOlMHHO B KowMyecTBe 3,5 mr B 0,5 ma choctbaTHoro Gydepa phi7,t7. 
npeleeHve KOMHYECTBA MeTTeMOrIOOHHA MPOUSBOAHOCb crleKTpooTomMeTpH- 
eckW mo Metozy Tenbmeliepa (1*) B revenue 135 MHH. Yepes ompedeseHHble 
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MHTepBaJIbI BPeEMeHH Mocse BBeAeHHA HUTpUTa HaTpuA. IlapaeMbHO MpoH3sBO- 
JIMJ10Cb OOJIy4eHHe XKMBOTHbIX B TeYeHHe STOFO Ke Mepvosla H yepes Te Ke HHTEP- 
BaJIbl BPeMeHH MOCJle BBeECHHA HATPHTa HaTpHA. 

KoanyecTBo KapOoKcuremoroOuHa OMnpesesAJIOCb MPH MOMOWLH MOHOMeTpH~- 
ueckoli MofeiM anmapata Ban-Cuslika B KPpOBM XKMBOTHBIX, HAXOMMBUIKXCA OTS 
no 20 Muu. B aTMocdbepe okucn yruiepofa (0,5 06. %), a TakxKe Yepes pasHBIe 
HHTepBaJIbI BpeMeHH (3—15 Muu.) y MbIllleH, MepeHeCeHHbIX B HOPMaJIbHbIe YCJIO- 
BUA Mocsle 15-MMHYTHOrO MpeObIBaHHA B aTMOCepe C OKHCbIO yrsiepoga. OOuly- 
YeHHe XKHBOTHBIX C PaSHbIM CoJep2KaHHeM KapOoKCureMOrsoOuHa B KPOBH Mpou3- 
BOAHJIOCb B TepMeETHYCCKUX CTCKJIAHHbIX KaMepax, Te Co3faBaJlacb ompeeJeH- 
Had rasoBpad cpeyla. Ha6mosenusA 3a BbI9KHBaeMOCTbIO OOJIYYCHHbIX XKHBOTHBIX 
IIpH BCeX BapHaHTaX OMNbITOB BeHCb B TeyeHHe 30 He. PesyibTaTbI 9kcMepH- 
MeHTOB, MIPOBeCHHbIX C HUTPHTOM HaTpHA, MpescTaBJienbl Ha puc. |. 


° 
Qe 


S 


20 


Konuyecmbo “thb : 
u Gorkubaemociib mbllued 


50 20 30 W 30 60 90 0 WSO MUH. 
Goema nocne GbeeeHua nHumpuma HamnpuA 


Puc. 1. ConoctapmeHue BeH4MHbI HHAaKTHBaWMM TeMorvio- 

6HHa HM BbOKHBaeMOCTH MbliueH NMocwle OOyYeHHA B pa3HbIe 

CpokH MNocme BBeweHHA MbillaM 3,0 Mr HHTpHTa HaTpHA. 

a — koulm4uecTBO =F - Me TreMorviloOuHa, 6 — BbIxKHBaeMOCTb 
2KHBOTHBIX 


¥YKe uepe3 5 MHH. MocJIe BBeeCHHA HHUTPHTa HaTPHA MOMKHO OTMETHTb OTUET- 
JIMBOe YBEJIMYeHHE KOJIHUeCTBA MeTTeMOrOOHHA, KOTOPOe JOCTHTaeT MaKCHMyMa 
(65%) uepes 40—60 muH. nocuie BBeeHHA H yep%KuBaeTCA MpHOJIM3HTeIbHE | 
Ha 9TOM ypoBHe B TeyeHHe 1—1,5 uac. BosBpalleHHe K HCXOJHBIM BeJIHUYMHaM 
OObIMHO OTMeYaeTcA Yepes 1—2,5 uaca (puc. | a). 

OOsyueHHe MbileH B pa3Hble CpOKH Ha MpoTAxeHHH 135 MHH. Mocue BBe- 
JeHHA HUTpuTa HaTpHA (puc. | 6) moKa3a0, YTO OTYETIMBbIM 3allMTHbIN adceKT 
MoxXKeT ObITb OOHapy2KeH He paHee, YeM Yepe3 20 MMH. MocJIe BBeeHHA, Kora’ 
KOJIMUeCTBO MeTremorioOuHa JocTHraeT 50%. MakcumyM 3allluTHOro addekTa 
HacTynaeT uepes 40—60 mun. IIpotomKuTesIbHOCTh MAKCHMAJIbHOM 3alllHTbI COOT- | 
BeTCTByeT MepHody HavOoslee BbICOKOFO COAepKaHHA MeTTeMOFIOONHA B KPOBH. | 
Bnecte C TeM naeHHe 3alllHTbI MPOHCXOAUT HECKOJbKO ObicTpee, YeEM BOCCTAHOB- 
JleHve TeMorioOuHa, M y?Ke Yepes 2 Yaca Moc/e BBeAeHHA 3alllNTHbI sexT| 
MpakTHyecKH OTCYTCTBYET. ' 

B onbirax C OKHCbIO yruiepoa OnlIo OOHapyKeuo ellie Oobillee coBnayenue! 
KPHBbIX HHAKTHBAILMH TeMOrioOuHa HM BbIKHBaeMocTH (rf = 0,95). ComepxxKanne| 
KapOokcuremorsioOHHa B KPOBM Y XHBOTHBIX, HAXOAMBINUXCA B aTMocdepe 0,5% 
OObeMHOM KOHMEHTPallHl OKHCH yruiepoda ObICTpo HapactTaJio H yxKe uepes 5 MUH. 
Aocturasio 52%. MakcuMaJIbHoe HacbillleHHe KpOBM KapOOKCHFeMOrJIOOHHOM OT- 
Meuvaslocb Yepes 15—20 mun. (cooTBeTcTBeHHO 69—71% CoHb). B aru xe cpoxu 
HaOJUOJaJICA MW MAKCHMAJIDHBIM 3alllMTHbI 9dpdexkT. Y 2*UBOTHBIX, BbIep2KaHHbIX| 
B TeyeHHe 15 MHH. B Cpefe C OKHCbIO yrvlepoa H 3aTeM MepeHeceHHbIX B HOPMaIb- 
HYy!0 aTMocdepy, KO/MYeCTBO HHAKTHBUPOBaHHOro reMorioOuHa ObIcCTpo Masao 


M yxe uepes 15 MuH. CocTaBAMIO BCero 22%, B TOBPeMA KaK 3alllUTHbIH ScpcbexT| 
CHMKAaJICH 3HAYHTeIbHO ObicTpee. | 

ConocTaBaenHe .MHaMHKM MHAaKTHBalluM TeMormoOHHa OKUCbIO yrseposal 
M HUTPHTOM HaTPpHA C BbIKHBaeCMOCTbIO XKUBOTHHIX, OOPpaSoTaHHbIX STHMU areH-: 
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TaMH, MO3BOMO OOHaPyKHTb CBASb M@KLY KOMMUECTBOM HHAKTHBHPOBaHHOrO 
TeMOrioOHHa HW BeMYHHOH 3allMTHOTO SddekTa. Oxnako crTeneHb 3aliluTHI JwAa 
THX AByX areHTOB MPH PaBHOM KOJIHMUeCTBe HHAKTHBAPOBaHHOFO MMU FeMOrJo- 
OnHa OKa3bIBaaCb HeCKOIbKO Ooulee CHUIbHOL BCJIy¥ae OKHCH yrviepowa. Kpome 
TOPO, CIM NPH BO3LeHCTBUH OKHCH Yvlepola BbIKUBaeMOCTh BOSpacTavla Napaul- 
JI@IbHO YBeJIMYCHHIO KOJIMYeCTBA KapOOKCHreMOrOONHA, TO AIA HATPUTa HaTpHA 
Takoro MOJIHOrO Mapaieu3Ma He OTMeYeHO. YKa3aHHble pa3JIM4HA OTHIOb. 
He MPOTHBOpeuaT MpeCTaBJIeHHIO O TOM, YTO 3allHTHbIM ScbdekT B 9THX CyUAaAX 
ONpeHeAeTCH AHOKCHEH B pesybTaTe-OIOKHPOBaHUA TeMOrsoOuHa, MOCKOMbKy 
CpoAcTBO K KHC/lOpowy KapOokcnremorsio6uHa HM MeTremorm06uHa, OO pas0BaH- 
HOrO HUTPHTOM HaTPHA, He OMMHAKOBO, UTO B CBO OUepedb ONPeMeAeCT BO3MOXK- 
HOCTb MCMO/b30BaHHA TKaHAMH MocTyMalollero KMCMOposa. 


. 


MEU 


% 
80 


60 


40+ 


konuyecmbo Cod uw Gorkubaemocine mol 


128945 6 10 1SMUNP GF 0 19 MUM, 
Ammocpepa C0 | Hopmanonan ammocgpepa 


Puc. 2. ConoctapmeHue BeJIMUHHE! HHAaKTHBalMH TeMorso6uHa 
HM BbOKHBaeMOCTH MbIWeH Mocle OOyYeHHA B pa3sHbIe CPOKH Nocuwe 
MOMeLWeHHA HX B aTMOCdepy OKHCH yruepoga (0,5 06. %) u TocHe- 
Iytoulero HaXO2KJCHHA B HOPMAJIbHOM aTMocdepe. a — KomHUeCTBO 
KapOokcuremorJio6uHa, 6 — BbIeKMBaeCMOCTb 2KHBOTHBIX 


Ecuim mp HapacTaHuuM KapOoKCH- HM MeTreMOrvioOuHa HaOJIOLa/IMCb HEKOTO- 
pble pa3JIM4HA B 3allMTHOM 9*PPekTe, TO MPH BOCCTAHOBJICHHH HCXOHOTO ypoBHA 
-TeMorioOHHa OOWLHM JIA OOONX BelllecTB, OJIOKMPYIOWWNX TpaHcCnopT KuCcJOpora, 
ABUOCb GoJlee ObICTpoe MafeHHe 3allHTHOH S@PeKTHBHOCTH MO CpaBHEHHIO Co. 
CKOPOCTbIO BOCCTaHOBJIeHHA FemMorioOuHa. 

STO HeCOBNaeHHe, BEPOATHO, OODACHAeTCA TEM, UTO B BOCCTAHOBHTEJIbHOM 
TlepHoe MO%KeT MpPOHCXOANTb HeKOTOpoe YBeJIMYeHHe HallpAXKeHHA KHCOpoLa 
-B TKaHAX. Bo BpeMA PHMOKCHH B OpraHH3Me pa3BHBalOTCA MpHCnocoOuTesbHbIe 
 peakIWHH, HallpaBJIeHHble Ha yBeJIMYeHHe JOCTABKH KHCJOpola TKaAHAM (ycnseHHe 
-KpoBoToka) (1°). OfHOBpeMeHHO CHH2KaeTCA NOTpeO/eHHe KUCOpoda TKAHAMH, 
_TemMepatypa KoTOpbIx majlaeT (**). 

CoBOKYMHOCTb 3ITHX MPOMeCCOB MOXKET BbISBAaTb TO, UTO B BOCCTAHOBHTEJIbHOM 
-mepvofle pv onpefeseHHOH cTeMeHH HHaKTHBAaMN TeMorioOuHa HanpAx*KeHHne 
- KucuIopoa B TKaHAX OoJblle, YeEM MPH TOM Ke CTeMeHH MHaKTHBallMH PeMOrJo- 
6uHa B MepHox BosHHKHOBeHHA runoKcuH. Ilostomy sammMTHbIli sddekT B BOC- 
CTAHOBHTeEJIbHOM TepHosle Obicrpo ucuesaerT. 

TlowyuenHple HaMM JaHHbIe€ NOSBOJIAIOT 3aKJIIOUNTb, YTO 3alIMTHbIH 9ddexr, 
—oKasbiBpaeMbili mpocbHlakTHYeCKHM BBeACHHeM HHTPHTa HaTPHA WIM BAbIXAHHeM 
— OKUCH yrsieposa Jo U BO Bpema OOWTy4ueHHA, OOYCOBeH PHMOKCHel, Co3aBaemoli 

B OpraHH3Me B pe3yJIbTaTe HapylleHuA TpaHcnopTa KucoOposa. 

OrmeyeHHoe B JMTepaType OTCYTCTBHe 3allHTHOTO 9dseKTa HUTPUTa HaTpHA 

_y Kpbic HM Hamuuue 3aluTHOrO adexta y Mbileli (*,°) mpH paBHOM ypoBHe MeT~ 
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reMorioOHHa, KaK HaM KaKeTCA, He MpOTHBOPeYHT CeaHHOMY 3aKJIIOUCHHIO. 
Sror tbakT HaxoguT ce6e OObACHeHHE B OOVIbILeH MHTCHCHBHOCTH TKaHeBOrO JbI- 
XaHMA y MbIlleli 10 CpaBHeHHIO C KpbicaMH. B noulb3y 9TOFO MpeACTaBJIeHHA CBH- 
JeTEMbCTBYCT H TOT (PaKT, YTO LIA MOCTH2KEHHA PaBHOFO MPOTHBOJY4EBOFO 3aLllHT- 
Horo acbtbeKTa Mp MOMOMLH AaHOKCHYeCKOM AHOKCHH JaBJIeHHe KHCJOpofa BO BAbI- 
XaeMOM BO3AyXe JIA MbILIM OCTaTOUHO CHH3HTb No 7%, Tora KaK AJA KpbICbI 
OHO JOJOKHO ObITb CHH2KeHO oO 5%. 

Takum 06pa30M, rHnoKCHA, OOYCIOBIMBAaIONad SalllMTHbIM ScpeKT y MJIeKO- 
MMTAIOUAX, OMpeeIAeTcaA B CJLYYae MHAKTHBAaLMM TeMorioOHHa Take H WHTEH- 
CHBHOCTbIO TKaHeBOrO JIbIXaHHA. 


VUncrutyt Mopdonoruu »xuBoTHEIxX uM. A. H. Cepepmosa Ilocrynuso 
Axkajlemuu HayK CCCP 15 V 1958 
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TEXHHYECKAAH PH3HKA 
A. T. JIECHHK 


ME)KATOMHOE B3AMMOJIEMCTBHE B CIJIABAX CHCTEMBI 
PKEJIESO — XPOM 


(ITpedcmaeneno axademuxom I. B. Kypdtomoeuim 19 V 1958) 


B jlaHHolt paOoTe Ha mpuMepe cucTempl Fe — Cr noKa3pbiBaeTCA, UTO HCHOUb- 
30BaHHe B CTATHCTHYeCKOM TeOpHH CMWaBOB runoTesbI OO OO pas0BaHHH M01ApHOroO 
COCTOAHHA ATOMOB B CilaBax MO3BOJIA€T MOHATh OCHOBHbIe OCOOeHHOCTH pacnafla 
TBepAbIX PaCTBOPOB C BbIeeHHeM HHTePMeTaJIMYeCKOFO CoeAMHEHHA TepeMeH- 
HOrO CocTaBa THNa 9-(as3bl. 

B mpocteliliiem BapHaHTe 9Ta Fumore3a BKJIOUaeT CEL IOULHe NpeMNOORKewUA: 

1) Honycrum, uTo u3 30HbI, OOulel Ast aTOMOB copTa B, mepexosuT HeKoTOpoe 
YHCJIO 3JIEKTPOHOB B 30HY, OOLLY!0 AIA aToMoB copTa A, B pe3ysJIbTaTe 4ero Kax- 
Wp aToM copta B mpuoOperaeT H30bITOUHDI MOJIOKUTEIbHbIM 38apAI ve, a Kark- 
[bli aToM copta A — CooTBeTCTBEHHO OTPHUaTeIbHBIH sapay —de. BemencrBue 
S5TOrO MexKLY aTOMaMH B CiwaBe BOSHHKaeT, MOMHMO MeTaJlJIMueCKOrO, YHCTO 


KYJIOHOBCKOe B3aHMOJeHCTBHe 
* ; = * 
€aA == faa + GAA; €aB = 2aB + GaB; — &BB = £BB + QBBe (1) 


Shech Jaa, Jan H Jpn — AoOaBouHble 9HEPlHU KYJIOHOBCKOTO B3aHMOelicTBHA 
Me@XKJLy COOTBETCTBYIONLMMH MapaMH aTOMOB; aa, SAB H &p_R — MapHOaTOMHbIe 
9Hepruu BCeX MpOuHX BUAOB B3aNMoelcTBuA. IIpeqnosaraerca, YTO NocseqHHe 
He 3aBHCAT OT CocTaBa cilaBa (KaK B OObIMHOM TeOpHH). 

2) Queprua cMellleHHA cmwlaBa B paccCMaTpHBaeMoM CJlyuae OyfeT COCTOAT 
M3 [ByX yacTeli: KoH(urypallMOHHOH 2HEPrHuu, NOCTpoeHHOM OObMHbIM OOpasoM 
Cc ucnomb3soBaHHeM (1), u paOoTnr R, 3saTpayeHHOH Ha Tepexo 9JICKTPOHOB 
OT aTomos copta B xk aTomam copta A. O6o3HauuM Yepes fr paOoTy, MpousBeyeH- 
HYIO CHCTeMOH IIpH Mepexose OfHOrO 2leKTpoHa 43 30HbI B B 3ony A; uepes 
Vo-— MAKCHMaJIbHOe YHCO QIEKTPOHOB, KOTOPOe MOX*KeT OTaTb OHH aTOM 
copta B; uepe3 5,— MakCHMaJIbHO BOSMOMKHOe YMCJO 3JIEKTPOHOB, KOTOPOe CIIO- 
coOeH akIlenTHpoBaTb OHH aTom copta A. Ec mpeamouaratTb, TO f He 3aBHCHT 
OT OOllero UNCwa epee (IHX SeKTPOHOB (T. €. He 3aBHCHT OT CocTaBa CilaBa), 
TO aHaJIMTHYeCKH BTOPOe MpeANOMORKeHHE MOXRKHO CPOPMYIMPOBaTh CJeAYIOULuM 


00pa3soM: 


f=fy UP vv%, 8 <4; P= cot Mp. yg 05-411 (2) 
Ycnosua (2) MOryT BHIMOAHATECH JIMMIb B Cy4ae, Kora YNCIO NepexoAAMNx 
9JIEKTPOHOB B pacueTe Ha O/H ATOM He IIpeBbiilaer efuHutEl. Ipy MHoroKpaTHoH 
HOHM3alLMM aTOMOB yCJloBHe (2), BepOATHO, HEOOXOAUMO 3aMeHUTb ApyruM, yuH- 
ToIBaIOWMM MHOFocTyMeHuaTbId XapakTep H3MCHeCHHA LF C Vv. : 

3) IIpu nogcuere KYAOHOBCKOM COCTAaB/IAIOWeH KOHPUrypalMoHHOW 9Heprun 
HeOOXOJMMO YUeCTh 9KPAHUPOBKY MO/IA MOHHBIX 3apAOB 3/IEKTPOHaMH MPOBO- 
juMocTH. DkKpaHupoBaHHe MpHBOAUT K TOMY, YTO CHa B3aMMOACHCTBUA Mex y 
MOHAaMH YObIBaeT C pacCTOAHHEM 10 9KCMOHCHILMaJIbHOMY 3aKOHY. ITO MOSBOJAeT 


OFpaHHUHTbCA MPH BHIUMCJIEHHH SHeprHn CiJlaBa YYeTOM B3aHMOJeHCTBHA JIMIIb 
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6nwxKaituux cocereli, a UCTHHHBIe 3apaybl HOHOB 3aMeHHTb”Ha HeKOTOpble 3p- 
tbextuBHble. IIpegnonaraetca, ¥TO ai*PeKT SKpaHHpOBaHHA He 3aBMCHT OT CO- 
cTaBpa cniaBa. TlocieqHee paBHOCHJIbHO JOMNYLeHHIO, YTO YHCJIO 3JIEKTPOHOB 
MpOBOUMOCTH HW Me?KaTOMHbI€e PaCcCTOAHMA B CMJlaBaX CHCTEMbI Fe — Cr caa6o 
W3MCHAIOTCA C COCTABOM MH TeMMepaTypoH. 

Tlepefiqem Terlepb K COCTaBJICHHIO BbIPaKeHHA JJM CBOOOMHOM SHeprHH CH- 
crempl. Kondurypaivonnad 9Hepria BbIuCJaeTCA B NpHOMKeHHM, YUMTbI- 
BaIOILeM B3aMMO/elicTBHe OM KAIUX COCefeH B pellleTKe CIJlaBa, a SHTPONHA— 
B KBa3HXMMHYeCKOM TIpHOJIMKeHHH. 

Dueprua cmMewenHuaA. Sannulem mpexye BCerO B ABHOM BHJe BbIpaxe- 
HUA WA £44, ap U pp. OOosnauum uepes NV, u N, wucsia aToMoB, a Yepes 


C, UM Cy KOHI,eHTpallHH KOMIOHEHTOB A u B B cnuaaBe. Ilyctb npu Cy < ¢, 
Kaxkupiii arom B orgaer ¥ 9ueKTponos. Torga 3apaqpi aromos B un A paBHbl 


Jz = VC, In = —Y,N_/N ,, CEROBATEMDHO: 
2 A 
c c ies evaal 
pe =e6¢& + At be x oe == [5 —— At ay Sap ft SBR oa z Tipu CR << Che (3a) 
Adidas zeyeralnaeeran 1 A5- ae. cee 


rye A, = 2(v*e)?/d, v’e — acpekTHBHBIH 3apay C yueTOM SKpaHHpoBaHHA, z— 
KOOPAMHaNHOHHOe YMCJIO pellleTKH, d — MexkaTOMHOe paccTosHHe, KoueHtpalnn 
Cx YNOBJIETBOPACT YCJIOBHIO YCx = 6(1—c,) B CMY 9eKTpHueCKOH HeliTpaJb- 
HOCTH BCero crviaBa. 


O 5 CK Ce c 
pu Coat, I= iin adeoon he 1B Ti dee nee 2 MOSTOMY 
2 2 
eS eee psnancly ee is dusk 
A) AAC Curate) <2 ache a AB int = came neg ian 


2 
c A (és 
ae fis K 1 A 
cape ER a) ase a Pale pd: Cy Z& Cx. 
K CB 
Bawxnwi Mopayqok B CliaBe yUMTbIBaeTcCA MapameTpoM 7 = P,,-+ P,,—l, 
rye P,, 4 P,, —anocrepvopHbie BepostHocrH. Hanpumep, P,, ecTb BeposiT- 


HOCTb TOTO, UTO PATOM C aTOMOM COpTa AB pelleTKe CIIJlaBa OKaKeCTCH aTOM 


copta B, ecm HaxoxkyeHHve aToMa copra A B u30paHHOM y3JIe ABJIAeTCA JO- 
CTOBepHbIM COObITHeM. 


Ecam o6osHauntb uepes NV,,, Nag, Nag U Ng, WCa COOTBeTCTBYIOUIAXx 
wap aTOMOB B CrvlaBe M ONpeweIMTb UX Kak *PyHKUMA y, TO NosyunM (1) 


Nae eV CAC, Cn), Npp = /2eNcn (Ca —C, 4); 
Nap = Nog = fazNexcn (1 + 9), (4) 


rye N— o6ulee 4Hc0 aTOMOB B crviaBe. 
Kondurypaltuonnad “acTb SHeEprH CMeleHHaA cHylaBa OyyeT paBHa 


AE xoup = Na n%aq + Veg tpp tb 2V aptan — “/22M (Cag + epepp) (5) 


IlomHoe “u3mMeHeHHe SHEprHuW CHCTeMbI MPH CUIaBJIGHHH MeTaJJIOB 


A Fics AE kon ate R, (6) 
rye 
R=vrNg = NAscg Mp CB < Cx, 
Bee ey ks cf 
Thee a= NA; T3508 19012 OES oe 


CBoOokqvaw SHEPrun CMeIeHHA CHCTeMBI paBuHa 


AP ech Beta eee ees 
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Ucnomsya (3) — (7), noswyuaem 


AF = NAsc, — NAxe se, (1 ny N AN ope 7S Mp C<Cx, 
(8) 

Ree Ns 2 Oy th 
sa As To, oa NAstgcy (1 ial ages itr mire Sl ereat np Bele: 


* . 
rye A, =2(v"e)%/d; A, =1/oz(s,, + oy, — 22,3), As=w; S B kKBa3HXHMH- 
YeCKOM NIpHO/M2KeHHM JaeTcsH BbIpaxkeHvem (') 


—S = Nk {c,c, (1 + 4) Ine,c, + ¢, (€¢, — ¢,4) In (a Cait 
++ 6, (C, — Cn) In (€, — €,).+ 2c,¢, (1 + 7) In (i + 4)}. (9) 


PaBuopecHoe 3HaueHve Mapametpa 7, onpesesentoe us ycnonus0 (AF)/On =0, 
paBHO 


Do ghin mee 
Q= a : , rae X= 2¢,¢,B + c2 + c2, (10) 
ae gies 
Brcarexp ies sal MpW Cg Cx, 
[ Ap + ce Ai/(A—c,)? 2 
B=exp | oo | MIpH Cy > Cx. 


V3 (8) Buguo, uro AF sapasetca dbyHkunii 4 mapametpos Aj, Az, As U Cx, 
KOTOpble NoqiexkaT OMpeyesenHio u3 onbitra. Ho napametp A, Obi onpeevien 
HaMM paHee (*) M3 MOJIO%KeHHA KPHBbIX paBHOBeCHA « —- y-(pa3 B cHcTeMe Fe — Cr 
M OKa3aJICA paBHbIM — 3030 Kas/r-aToM. 

JletabHpit anaiu3 BbIpaxkenua (8) moKaspiBaeT, uTO A3 OJDKHO ObITb nO- 
JIOXKUTEJIBHBIM B CJlyuae JMarpaMMbl COCTOAHUA TakKoro THMa, Kak y cuctembiIFe — Cr; 
A, M0 onpeyeseHHto NOIOKUTeIbHO. II pu nonox*uTesbubIx A, u A; HM OTPHILaTesbHOM 
Az, Kak MOKa3bIBaeT BbIparKeHue (8), O6pa- 
30BaHHe MOJIAPHOro COCTOAHHA He Bcerya 
aHepreTuyeckH BbIrOqHO. ToubkKo mpH 
OOJIbIHX H NOJIOHKUTEJbHbIX 3HAUCHHSIX 
%, UTO MOXKET MMETb MECTO B cpemHel 
oOsacTH KOHIeHTpallu, cBo6oyHan 
3HeprHa cHcTeMbI! pH v=£0 MmoxKerT 
OKa3aTbCA HMKE CBOOONHOH SHeprHu CH- 
cTeMbI mpH v= 0 (HanOMHHM, 4TO MpH 300 2 40 60 a % 
y=0 A, =A;=0, Tax kak A, ~¥*, os 
a A; ~v). HerpyaHo BuyeTb, YTO B STOM 
cyuae BbipaxkeHne (8) Meer Han- 


kanfe-ar 


Puc. 1. Sasucumoctb cBOOOJHOM 9SHEPrHK 
cmewenun AF cnmapoB cucrempr Fe — Cr 


MeHbINee 3HAYeHHe MPH Y= Vo H Ck = or cocrasa: 1 —a-pasn (AF,) mpu 700°: 
=cy. Hanporus, mpu.mavbix 4 (BOOacTH 2—o-passr (AF,) mp 700°; 3 — a-paser 
MaJIbIX KOHIeHTpallHi OO0OrO W3 KOM- npn 800°; 4—o-asni npn 800° 


UOHEHTOB) paOoTa OO6pa3s0BaHHA MOJIAp- 
HOrO COCTOAHHA He MOXKeT ObITh CKOMMe€HCHpOBaHa OOaBOUHbIM Ky JIOHOBCKHM 
B3aMMOJeHCTBHEM VM TepeXO 3JIEKTPOHOB OKa3bIBaeTCA B 9TOM CJIy4ae 3alipe- 
wenupim. B stoi o6nactu coctaBoB B (9) mu (11) caenyer nonoKUTb v = 0, 
A, = A; = 0. V3 (10) cnegyer, uro 4 3feCb OTPHIaresbHO, T. e. YTO Kar IbIH 
ATOM CTPpeMHTCH OKpyKHTb CeOA aTOMaMH TOTO 2Ke CopTa. 

Ha puc. 1 npuBeyzenbt rpapuku cBoOoxHo 9HeprMd CHCTeMbI B 3aBHCH- 
mMocTtH oT coctapa aa 700 u 800° npu c? =0,43, A,= 12170 Kaua/r-ar, 


A, = 12370 kan/r-ar. Kak BuyHO H3 PpHCyHKa, Cc) CooTBeTcTByeT NpH 700° 


nepoit rpanune O6sacTH cyukecTBoBaHnsA o-dasbl. B cucreme Fe—Cr 91a 
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KOHUeHTpallun paBHa 43% Cr *  KoncrauTp! A, u Az OblwIM onpeseeHbI HaMH | 
V3 YCJIOBMA paBeHCTBA XMMHYCCKUX MOTEHILMaJIOB a-(pasbl cocrapa 25% Cr a 
s-(pasbl coctapa 43% Cr mp 700°. Kpusaa cpodogHol suepruu AFs (v= Yo) 
npu 700° smulb Ha yuacTKe KOHIeHTpallH 43—46% Cr oKka3bIBaeTCA HH2Ke > 
kpupoitt AF, (v=0). Buguo Take, 4TO- 

C B oOsacTH cocTraBoB 25—43% Cr (mMexKAy | 

600 roukamu au 6) u 46—65% Cr (mex 
TOUKaMH C HM d) cHMcCTeMa He MOxKeT Cy- 
IeCTBOBaTb B BUe OMHOPpOAHOrO TBEpAOrO 
pacTBopa, NpoucxoyuT pacnay Cc BbI,eeHHeM 
(basbi mepemenHoro coctaBa s (43—46 % Cr). 
IIpu 800° xkpupaa AF, orn6aeT KpHByto 


3TOH TeMMepaTypbl TBepsble PaCTBOPbI Cy- 
IeCTBYIOT B &-cocTOAHHH (vy = 0) c OTpH- 


mA) 40 60 80 % B3bIBaeTCA MIpeebHO ynopsxROUeHHOH (pasoit 
tr (C MOJIOX%KUTeBHBIM 4) BO BCeH OOvIacTH 

Puc. 2. Jimarpamma COCTOAHHA CHCTCMbI CYyULeCTBOBaHHa. 
ager Ha puc. 2 noKa3aHbl 9KCIepHMeHTAaJIb- 
Had (CMOWHadt KpvBant) WM TeOoperH- 
yecKand (MYHKTHpHad KpHBasw) MarpaMMbl cocrosHua cucTembt Fe — Cr. Bprunc- 
JI@HHbI€ TpaHHIbl CyW[eCTBOBaHHA o-C:pa3bl HECKOJIbKO OTJHUAaIOTCA OT 9SKCIepH- 
MeHTaJIbHbIX. Hye 500° movie o-cpa3bl cyxKaeTcH MH mpHOmMxKaeTCH K C = 1/5. 
Bo3MoxHO, 4TO C 3THM CBA3aHO cBOeOOpasHOe H3MeHeHHe CBOHCTB CMIaBCB 
3Toro cocTaBa B OOJiacTH TemnepaTyp 450—500°, Ha6.moyaBuieeca B paGoTe (*). 

Ha pune. 3 npuBeleHbl rpabuku 3aBHCHMOCTH 
TeMJIOTbI CMeLUeCHHA CMJIaBOB OT COCTaBa JIA TeM- hiner 
mepatyp 600 u 800°, a Takxe Ia ocTaTouHO 800 J 
BbICOKOH TeMMepaTypbl, MpH KOTOpOH MOXxHO 
npeHeOpeyb Onu2xKaliumM nopsqKom. Tlocneqnne “ 

WaHHble OJM3KH K jiaHHbIM,  MOJIYYeCHHbIM 
E. 3. Buutraixunpm (4) yaa Temmeparyppi 
1667° K. 

OTMeTHM B 3aKJIIOUeHHe, YTO eCJIH JIMTHIC 
cnwaBbl (7<0) uM cnwlaBbl mocule BbICOKOTeMMe- Dum 3 <a cue ene 
patypHoro orxura (y<0) BbINCPKUBAaTb MPH  cmemenusa cnaBop Q OT KOHTeH- 
TeMMepaTypax, IIpH KOTOPbIX HWepeCTpOuKa OT-  tpaunuxpoma: / — pv BbICOKHX 
pullaresIbHOro OMKHEFO NOpAyKa B MosMO*wM- TeMMeparypax, rae y= 0; 2 — 
T@JIbHbIM 3aTpytHena (450—550°), To, oveBu HO, Hp B00" 5 J Sipe OO. 
y= 0) A,="A,=,0 wu, Kak cnenyer «3_(8), 

MCXOJHbIe TBepAble pacTBopbl OyAyT pacmayaTbCAH B COOTBETCTBHH C MeTa- 
cTaOuJIbHOK [MarpaMMOl COCTOAHUA Ha TBepyble pacTBOPbl Ha OCHOBe XpoMa 
MW %Kedlesa. OToT cyualt Obl paccMoTpeH Hamu B paoore (?). 


0 


a BO «MBO ar Ltr 


VWucrutyT Metamiopu3uku Ilocrynno 
Axawemuu Hwayk YCCP 14 V 1958 


UMTHPOBAHHAS JIUTEPATYPA 


mA. I. Jiecuux, Coopx. Bonpocs: busuku merasuiop u Metammopenenua, Ni 5, 104 
(1954)’ FA. Ta vle Gun x, LAH, 119, Nes (1958). * PP. Bastien, G. Pomey, 
C. R., 239, N 23, 1636 (1954). *E.3.Buntaixun, JJAH; 118, Ne 5, 977 (1958). 


of 37ecb W abe NO KoMNOHeHTOM B MofpasyMeBaeTCA XpoM. To, OWHAKO, He O3Ha- 
yaeT, YTO BCe BbIBOAbI TCOPHH CBA3aHbl C 9THM IIPOH3SBOJIBHbIM TPC AMOJIOXKeHHeM. Mo>xHo 
NOKa3aTb, ITO CCIM MPCANOJIORKAIb *WeJe30 JLOHATOPOM, a XPOM AKIICNTOPOM, TO BCe pe3y JIbTaTbl 
OCTAHYTCH NpPeeKHHMH, 3a UCKJIIFOUCHHEM TOJIKOBaHHA KOHCTAaHT Ay u As. 
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AF,c Toukol Kacanua mpa 44% Cr. Boe | 


IaTeJIbHBIM “Q TPH JIOObIX cocTaBax. ¢-Dasa | 
IIpH HaiijeHHbIxX 3HaueHHax A, HU Az OKa- 


Hornaye AkawemMun nayr CCCP 
1958. Tom 122, Ni 3 


TEXHHYECKAA PH3HKA 
JI. B. TAXOHOB 


K BONPOCY OB H3Y4EHKHH TOHKOW KPHCTAJIJIMYECKON 
CTPYKTYPbl MO HHTEHCHBHOCTAM AM®PAKUMOHHbIX JIMHUM 


QHCTBIE METAJIJIbI 


(IT pedcmaeaexo axademuxom H. B. Beaoeum 29 IV 1958) 


A. Koxanosekan (?) npuMenusa cbopmyay Buabxuxckoro (1) ua aKcne- 
PHMeHTaJIbHOrO OnpeseeHHA UcKaxkeuHnHH II] poxa uv pasMepa KpyMHbIX kpucTaJ- 
MKOB (~10~°— 107? cm). B pa6ore (?) 6bi0 MoKa3aHO, 4TO AIA OMpemeeHuaA, 
9THX XapaKTePHCTHK JOCTATOUHO H3MePUTb MHTerpaJIbHble HHTCHCHBHOCTH Tpex 
cielWa/IbHO MOOOpaHHbIx AudppakWHOHHbIXx 
JIMHHH. wT 

OjHako Np Ucnoub30BaHHU cboTorpadu- Yd 
yecKOH percTpaluH HHTeHCHBHOCTeH mMocJe- 
oBaTeJIbHawl CbeMKa TpeX JIMHHH Ha OHY 
IJIeHKY He BCerla yoOHa U3-3a HeOcTaTOU- 
HOM CTaOHJIbHOCTH paOoTbl PpeHTTeHOBCKOH 
TpyOKH. UroObl ycTpaHutTb 2TOT HesocTaToK, 

HY2KHO IIPOH3BOLNTb CbeMKy HCCJeyeMbIx 
JIMHHH OJHOBPeMeHHO, YTO HCKIIOUAaeT BJINA- 

Hue HecTaOHJIbHOCTH Ha H3MepseMbIe OTHO- Putt 

ieHua HHTeHCHBHOCTeH. IIpH 9ToM HeoOxXosH- 

MO IIPOH3BOJMTb HECHMMeTPHUHYIO CbeMKy, 

YTO He JlaeT BO3MOXKHOCTH BOCIOJb3SOBaTbCA pacueTHolt PopmyoH BustbxuHcKoro 
u Koxanosckoli. B cBa3M C 9THM HWKe PaCCUHTHIBaeTCA MHTerpasibHad HHTeH- 
CHBHOCTb JMdpakWHOHHOK JIMHHH MpH OTpayKeHHH PeHTTeHOBCKOFO TyukKa Jy- 
ye, Majlaroulero Ha HeMmpo3payuHblt MWIOCKHH OOpasell MOA MPOV3BOJIbHbIM YIVJIOM. 

IlycTb my¥oK peHTreHOBCKHX Jyyel CpedHel MHTeHCHBHOCTH / HM MIOMLabto 
momepeuHoro ceyeHuaA A majaeT NO MPOW3BOJIbHbIM YIJIOM % Ha MIOCKHH OOpa- 
3ell UleaJIbHOTO NOJMKPUuCTaMMYecKOorO Mpenapata (puc. 1). 

PaccMoTpuM TOHKHM KPHCTaJJIMYeCKHH CON TOJMMMHON Ax, MapaJebHbIi 
MJIOCKOCTH Winda u JIexKauluH Ha riyOuHe Xx. Ero BkKsIal B MHTerpaJibHyO HH- 
TEHCHBHOCTh Audpaxunu Akl 6yyer 


dP, = vIQ {exp [— vex (cosec « + cosec B)]} A cosec « dx, (1) 


AS 
8 


rae Q — wHTerpaJbHad MHTCHCMBHOCTh An:parupoBaHHOrO U3JIyYeHHA, COOT- 
BeTCTBYIOULaA eMHUIe OObeMa BellecTBa (63 NMOPOWleHHA) H eMHUIe HHTeH- 
CHBHOCTH MepBHYHOrO NyuKa; uw. — JIMHeMHbIH KoaddullMeHT NMOrsoulenus; 
U— uacTb OObeMa, 3aHHMaeMaA TBeEPAbIM BelllecTBOM B | cm® npenapata (Asx 
cnviowHoro oOpa3ia v = |). 

Ecim TovuilMHa oOpa3ila BesINKa, MHTerpabHyIO HHTeCHCHBHOCTb udpa- 
rHpOoBaHHOrO H3JyYeHHA MOAyYNM, MHTerpupyx MpaBylo yacTb ypaBHeHua (1) 
B pefelax H3MeHeHHA X OT 0 Ho co: 


IQA CoOsec a IQA (2) 


uw coseca+cosecB u(1+sina/sin®) * 


P= 
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Tipu BbiBose PopMyAbI LIA MHTerpaJIbHOH MHTCHCHBHOCTH jucbparupoBaHHoro 
W3YYCHUA Mp HeveaIbHOM MOMMKPHCTaMM4eCKOM Mpenapare BOCIOJIb3YeM- 
cA Mogemtbio BuwatbxuucKoro (') (cM. 
puc. 2). 

B oHOM M3 KPHCTaJIM4eCKHX C10eB 
pacCMOTpuM 9JIeMeHTapHbIt C/OH dx. 
CpefHee 3HaueHHe MHTeHCHBHOCTH JH- 
(bparupoBaHHoro U3JlyyeHuA OT 9TOTO 
93leMeHTapHoro CiloA OyeT 


VOLES STS STMT, OD 
MESA EGE LY 
EESSESEeZ Rs 
VTL GETING BS 
SQN (ETE EAS 


sing 


dp = IQ {exp [— &x (cosec % + 
+ cosec B)]} A cosec « dx, 


‘Tsing 


re ¢ —a:ppekTuBHblt KospulueHT 
ee NOMIOULeHHA, YUHTbIBAIOWIHH mMepBHy- 


HylIO 9KCTHHKUMIO. MuarerpupoBaHue | 


Puc. 2 3TOrO BbIpPaxKeHHA B Wpeseyax U3MeHe- 
HHA X oT O Mo T/cosec % MaeT 


p=vIQA easier {! pe ie ae ( e sie MM 


WIM, YUATbIBad (2): 


= “ops {1 —exp[—er (14+ S24 )]l. (3) | 


sin 6 


Tyctb Pin —BKa m-H KpvicTamimueckoli MiacTHHKH, JiexKallel B N-M~ 
cfoe, B HHTerpaJIbHylO MHTeCHCHBHOCTb AucparnpoBaHHoro u3yyeHHa. Torga: | 


Pinn = Pp X [alkcopOuHoHHEI PakTop, OOycJIOBJIeHHbIM m— 1 KpucTaJ- 
JIMYCCKHMH CJIOAMM, JI@xKaLMMH B pacCMaTpHBaeMOM uacTHIe- 
BOM cJloe Hak m-M (paccMaTpHBaeMbIM) KpHcTaJIMueCKHM 
cloem] X [(bakTOP NlorsiouleHHA, OGYCJIOBJIEHHbIH m— 1 BbIILe- 
JIeKallHMH YaCTHILEBLIMH CJIOAMH]. 


MurerpaJibHad MHTCHCHBHOCTb judparvpoBaHHoro V3Jly4eHuA OT «Hempo3spa4- 
Horo) OOpasila BbIpaxKaeTcA CJIeAyIOULHM O6pasom: 


o mM 3 


Mapas mies (4) 
n=1m=1 


rie Mie Y Le 
Paccuntas (bakTopbi NOrJiOWleHHA HW MozcTaBuB UX B (4), nNowy4HM 


p= ofl—exp [—-T(1+ all x 


= sin 8 
x Dexp{- (m—1)uT (1 +- ae ) x 
x ¥ {eo exp(—BY) + v9} [vexp(—uY S22) 4 ofl" | 


O6e CyMMbI ABJISIOTCA CyYMMaMH reoMeTpHuecKux mporpeccuii Mu JerKO BbI- 
YACIAIOTCA: 


Deep fu pa sing (sin BN) 
°lLe 1—exp[—uT (1+ sina /sin B)| 
Kpucrasmmueckutt dakTop aa 


x {o 1 —exp[— uY (1 + sina /sin B)] 
1—[vexp(—vY) + 0] [0 exp(—vY sina /sin@) sel 


— 


(5) 


= 
yacTHueBbii daktTop 
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Tlonyuennaa tbopmyvia aBasercs Gosee o6urelt, ue (bopmysia Busbxunckoro. 
Ona JO/DKHa YOBJeTBOpATS TO KpaliHeH Mepe JBYM ycCJIOBHaM: 

1. pu T—0O u Y-+0 ona yomxKuna nepexomutp B COOTBETCTBYIOMYy10 (pop- 
MyJy AIA MeaJbHoro NMOJMKpHCcTaMyeckoro mpenapata. HerpygHo Buyers, 
4TO POpMyvia yOBeTBOpAeT STOMY YCJIOBHIO: 


lim P = P). 
T>0 
¥>0 


2. IIpH « = % (cMMMeTpwunoe orpaxkeHve) BbiBeeHHad cbopmy.la mepexogur 
B (popmyvly Buspxunckoro. Jlerko noka3aTb, uTO npu « = 8 = > cbopmyaa Aaer 
u all 1+ exp(—uY) | 


2—0[1— exp(—eY)] 


P= Po [-! 1 — exp (— 2uT) 


T. €. YOBJIETBOpAeT H BTOPOMy YCOBUHIO. 
B dopmyste (5) MoxHO mpezcTaButTb P, BbIpaxkennem (2) 


fut AIN2n 4 + cos? 29 sin? 9 sin? § 
Po “u(1+sina/sing) cos 9sin 9 | F Pexp(—2Br 2 ) exp (— 2Bp: 2 i 


Koaduunent ¢ BbIYHCIAeTCA TO cbopmyuie 


e=u+tue, 


3r ~ 6% 7 4 -cos229 
pre pie ig MII ort eos 201 ‘ 

OjHakO, eCJIM B3ATb OTHOUIeHHe HHTeCHCHBHOCTeH JBYX [udpaKUMOHHbIX JIM- 
HHH, 3aperMCTPMpOBaHHbIX MPH MpOW3BOJIbHOM yrvie %, TO BbIpawkeHue P; / Py, 
OyeT OY€Hb TPOMO3IKHM, TIpH4eM B Hero BOHAYT WIeHbI, 3aBHCALMe OT pas3- 
Mepa uacTHl Y; 2TO co3qaeT AONOJHUTeJIbHbIE TpyHOCTH. 

B uwactHOoM cJlyuae cnulouIHorOo MaTepHasia (v = 1) dopmyaa (5) maer 


1G U oe S| ‘ 
Pi= Po |S arising aio) ‘ ey 
Torya, ecu o6osHauuTb. 
1 + cos? 20 
“cos 9 sin 9 my , nN; f(9;) idee Ep 


tk» 


4+ sina /sin 8 Ae! Mm 1 (%) | FP oe 


TO JWIAH OTHOWeHHNA MHTCHCHBHOCTeH ABYX AudpakWMouHbix JIMHHH MOKHO 3ann- 
CaTb 


2(By + Bp) 14—exp[—e,T (1+ sina /sin B,)] 
x” 57 {lg Ha + le i= [—e,T (1 + sina/sin,)| 
14—exp[— pT (1+ sin«/sin B, )] — 4 (7) 
Te a expl=ard sma /sne,)) © P, J (sists, — sino, lee 


TlonomHuTesbHOe CularaeMoe B MpaBolt vacTH ypaBHeHus (7) (B cayyae CHM- 
MeTPHUHOrO OTpPaxKeHUA OHO OTCYTCTBYeT) H3MeHsIeT XapakTep KpHBOH G;,=[(T) 
110 CpaBHeHHIO CO CJIY4UaeM CHMMeTPHYHOFO OTparkeHua (*), H OHA NIpHHAMaeT cbopmy 
mOKa3aHHy!0 Ha puc. 3: 

4— exp[—«,T (1+ sina /sin 8,)] 
Gin = {lg He + 8 7a [=e FC + sin @/sin B,)] ae 
4 --exp[— uT (1+ sina /sin B,)] 4 
(sin? 9, — sin? 9,)lge ° 


+ Ig 1—exp[— v7 (1+sina/sin8,)| J 


TlospuBuiniicd Ha KpWBOM MaKCHMyM CO3aeT HeOAHOSHaYHOCTbh B Olpesevie- 
HUM pa3Mepa KpHCTaJIMKOB WM MCKaxKeHMH pellleTKM. OjHaKO Mp HCTIO.Ib30- 
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BaHHM TepBaMuHoro My4yKa Cc HeGOJIUIOH YyrJIOBOH pacxOJMMOCTbIO MH OAHOBpe- 


MeHHOH pervcTpalun ByX WMdppakuMA mpakTuyecKH BCerja BO3MO2KHO BbIOpaTb 


TaKOH yrou «, UTO OyeT BbINMOJIHATBCH YCJIOBHe 
sin B; = Simin. (8) 
IIpu sToM yroJl «% OJKeH YOBJIETBOPATh COOTHOLICHHIO 


_ WIM «= > — (3, — 9). (8a) 


Ca a; “ Op ra 
STH YCJIOBHA 2KBUBaJIeHTHbI paBeHCTBy MyTeH, MpOXOJMMbIX B HCCJIe,yeMom 
MaTepHasie rajaioulMM M OTpaxKeHHbIM Ny¥KaMUM [WIA ABYX pasHbIx Auppakunn. 
Ilpu BbinowHeHun ycoBul (8a) onO/IHHTeJsIbHOe 
cmaraemoe B (7) OOpallaerca B HYJIb, H XapakTep 
KpUBbIX Gp OCTaeTCA TaKHM 2Ke, KaK MH B CJlyyuae 
CHMMeTpHuHoro oTpaxkenusa. IIpu stom ucksouaeTca 
TaKKe BJIMAHWe NepBUYHOH SKCTHHKUMM B KpHCTaJI- 
JIMKaX, OTPaxKaloulMx He NO, BbIOpaHHbIMH OpsrroB- 
CKHMM yrvlaMH. 
B o6ulem catyyae (v<c1l) BpmomHeHHe (8a) 


Puc. 3 MIpPHBOAMT Tak?Ke K BbIparKeHHIO 
2(Br + Br) 1 —exp[—e«,T (1 + sin a/sin 8,)] P; 
— 5 25 He falas + Ig T— exp [=e (1 [sin a/sin BI == lg 7;| x 


af 

(sin? 4, — sin? 9,) lge (9) 
Tlepexola K peasbHbIM MaTepHaslaM HM YU4HTbIBaX, 4TO KPHCTAaJIHKH 

B HHX MOryT WMMeTb CaMble pa3HOOOpa3sHble (POpMbI, MO2KHO MOJIOXKUT B (9) 


sin a =i g 3 
sé ¢ + aims) = 2T, rye T —cpequni adcbeKTHBHBIN pa3Mep KPHCTAaJIHKOB. 


Tora ypaBHeHue (9) npHHumMaeT BH YpaBHeHHaA Id CHMMeTpHuHOrO 
OTpaxkeHuA 


2(Br + B,) | 1 — exp [—2e,T] | 1 


Ig Hin +1 7 —'8 2, | Gnto;— sins, Tee 
2 S Rk =f g 4 —exp [—2e,7| § Py (sin? oD; — sin?$,) Ige : 


HeoOxojumble mapbl JIMHUii B TOM Cy4ae OyyT perucTpupoBaTbCA pH CTporo 
OAHHAKOBOM pe>KHMe paOoTbl PeHTTeHOBCKOH TpyOKH, 4YTO HCKTOUaeT HeOOXo- 
AMMOCTb MIpOBeeHHA STaJIOHHbIX CbeMOK. 

B sakoueHHe CUHTalO CBOUM MIpHATHBIM JOAPOM BbIPasHTb OvlarokapHocTb 
JI. U. JIbicaxy 3a o6cyxenMe M MHTepec K WaHHOH pabore. 


VUuctutyt MetanopusuKku Tlocrynusio 
Axayeman Hayk YCCP 20 IV 1958 


UWMTMPOBAHHASA JIMTEPATYPA 


*Z.W.Wilchinsky, Acta Cryst., 4,1(1951). ? A. Koxanosexkaa, Yexo- 
cMOBallk. (pus. w#ypH., 3, Ne 3, 93 (1953). 


Joxrnange Akagemun nayr CCCP 
1958. Tom 122, No 3 


XHMH fl 


Uneu-Koppecnonzent AH CCCP K. A. AHJPHAHOB uw H.B. JIEJIASAPH 


CMHTE3 HEKOTOPbIX KPEMHHMOPrAHHYECKHX 
WM THTAHKPEMHMMOPrAHWYECKHX COEXMHEHMM 


IIpu uccueqopaHuu BAMAHMA TpHapwI-, TpMaIKHJI- UM CMelaHHBIX Tpu(aJ- 
HJlapHJI)CHIOKCHIpyNN Ha CBOMCTBa THTAHKPeMHHMOprannyecKux CoeMHeHUli 
[bl BCTPCTHJIMCb C HEOOXOJMMOCTbIO CHHT€3a HEKOTOPbIX HOBbIX THTAHKPeMHUi- 
praHHyecKUX MPOW3BOAHbIX, COdep%*KalllMX apoMaTuyeckHe u asudaTuUECKHe 
aK aJibl Y aTOMa KPpeMHHA. Panee B JIHTepaType ObWIH OMMCaHbI MeTOJbI CHH- 
e3a TeTpakuc-(TpuMeTHCcuoKcH)THTaHa (1,7) u TeTpakuc-(TpucdbennsCusOKCcH) 
utana (°,*). a nomyueHua cMellaHHbIx TeTpakuc-(TpH(apuJasKHJI)CHIOKCH) 
MTaHOB HaMH OBI CHHTe3HPOBaH PAX, KpeMHHHOpraHnyeckux CoeqNHeHUH, 
OTOPble ABHJIMCb HCXOAHbIMM MpOAYKTaMU JWIA nNoyueHuA TeTpakuc-(Tpu(au- 
‘WapWJI)CHIOKCH)THTAHOB. DeHHJINMeTHIXJOpCHaH HM MeTHsIudeHusIXJOp- 
WJlaH NoJyuaIucb No peakiun [punbsapa. OTH coeMHeHHA C IesIbIO NOJYYeHHA 
JIKHIAPHJICHJAaHOJIOB MpeBpalllaJIuCb B alleTaTbl, a 3aTeM PHAPOJH30BaJINCb pac- 
BOpaMH aMMMaka. OOulaat CXeMa peaKILHii MOJYYeHHA aJIKUJIapHJICHJIaHOB MO- 
KeT OLITh T1peAcTaBJeHa CJIeEYIOULMMH ypaBHeHHAMH: 


I. C,H,MgBr ++ CgH;CHsSiClo —> (CsHs)2 CHsSiCl + MgBrCl; 
II. (CsH,)2 CH,SiCl + CH,COOK —> (CsH;)2 CH,SiOCOCH; 4- KCl; 
Ill. (CgH)2 CHsSiOCOCH, -+ NH,OH —> CH; (C,H;)2 SIOH -+- CH;COONH,. 


Bce novly4eHHble 10 JaHHOl CXeMe peaKUHH CoeAHHCHHA BbIeJIAJIMCb Ha Kaxk- 
OH cTayMH mpollecca, yCTaHaBJIMBaJIMCb UX IJICEMeCHTAPHbI COcTaB HW OCHOBHBIe 
‘OHCTAHTHI. CBOMCTBa CHHT€SHPOBaHHbIX BelleCTB MpuBeenbl B Tad. 1. 


Tao6auna 1 


MR OS 
Hanmenopanne T. Kun. 20 20 KK 
BellecTBa Popmypa BemecTRA °C)MM pT. CT. D 4 aati vey E: 
(eTusmgzuenua- CHs (CgHs)2SiCl 146—153/10 |1,5742|1,1277| 68,4] 69,06 |54,4 
xlopcensiaH 
[umetusdenns- (CH3)2CgH;SiCl 97—100/33 |41,5184/1,0646} 48,8) 49,93 |63,3 
XJIOpCHwIaH : 
feTugudeuus- CHs (CgH5)2SiOCOCHs | 132—135/2 |1,5530)1,0756] 75,95) 75,94 [51,2 
aleTOKCHCH IaH c if eee lp ore 
{umetTuadenus- (CHs)zCgHsSiOCOCHs | 92—99/7 |1,4907 AF-O065).554. 79) 55073" 109), 1 
alleTOKCHCH IaH 
ferungudenna- CH3(C6H5)2SiOH 130—134/2 |1,5812/1,0829) 65,80} 66,42 {67,8 
CHIaHOI 4 Bs 
[umeTHapenns- (CH3)2CeHsSiOH 192—195/7 |1,5108/0,9848} 46,11} 46,10 |65, 14 
| CHJIaHOUI crate 
‘eTpakuc-(MeTHJIu- [CH3(C6Hs)2SiO]aTi | 370—374/6 |1,5960/1, 1248) 273, 4/274,8 30,8 
| (PeHAJICHIOKCH) 
ea : eines 975 5395 533/493 971193 .476151.9 
eTpaknc-(qumetnu- | [(CHs)2(CeHs) SiO]aTi 274—275/7 |4,5392]4 0533/1938 , 97/193 476/51 , ' 
| (peHHICHIOKCH) 


| THTAaH 


HO ABYMA MeTOJaMH. IIpu JleHCTBUH Ha WueHUJIMeTHICHIAaHO yeTbIPexxJIOPH 
CTOrO THTaHa B IIPHCYTCTBHH aMMHaka 


4 (CgHs)s CHsSiOH + TiCl, + 4 NH¢1> [(C.Hs)2 CH,SiO], Ti + 4 NH,Cl 


IlomyueHue TeTpakuc- (Tpa(akHJ1apH)CHAOKCH)THTAHOB ObIJIO ocymlecraate: 
: 


Obl MosyIeH TeTpaKHc- (qucbeHWJIMeTHJICHJIOKCH)THTAH, KOTOPbIM npescr aa 

Co6oH BbICOKOKMMALLYIO XXHAKOCTb MPH KOMHATHOM TeMIepaType. 
Terpakuc-(quMeTHJIbeHHJICHJIOKCH)THTAH Ob TMoyYeH peakiMeH AAMeTHAI- 

(peHHJICHaHOATa HaTpHA C YETHIPEXXJIOPHCTbIM THTAHOM IO CXeMe: 


2 (CH), CgH,SiOH + 2 Na—>2 (CHs)2 CsH,SiONa + Hy; 
4 (CHg)2 CgH,SiONa + TiCl,—> [(CHs)2 CsH,SiOl, Ti + 4NaCl. 


CBolicTBa CHHTe3MPOBaHHbIX COeAMHEHHM MpuBeeHbI B TAO. |. 


QIKCHNeEPHMEeHTAIbHAA UYAaACTH 


WumMeTuaAmdenuaxAopcudan. B Tpexropayio Kou6y c Me- 
WAKO, OOpaTHbIM XOJOAMIbHHKOM HM TepMOMeTPOM 3arpy?KaJH 12 r MarHus 
u 200 ma cepHoro acupa. 13 KanesbHOH BOpOHKH B KoJIOy NoaBaiM pacTBop 
87 r Opom6en301a B 50 Ma cepHoro asupa. Temnmepatypa nodepxuBaslach 34— 
38° 10 NomHoro pacTBopeHua MarHus. IlowyyeHHbi peakTuB Ipunbsapa BBOLMIA 
B pacTBop 77 © AuMeTusquxsopcusaHa B70 Mi cepHoro 9dupa. Peaki\na mpo- 
Tekasla mpu 38—44°, IIponykT peakWuu mocle ekKaHTHpOBaHHA OT OCaKa pas 
roHsAJM. Boia Bbieena (ppakuusa c T. KAN. 97—100°/33 MMB KovlMyecTBe 63, 68 5 


(BbIxXoX 63,3% Teopun). 


Haligeno %: Cl 20,5 
CgHySiCl. Brruucneno %: Cl 20,8. 


MeTuaAaumbeHuvAXAOpCuUAaH. CuntTe3s Meru LupeHuxXsopcK 
JiaHa MpOBOAMIM aHaJIOrH4HO CHHTe3y AuMeTudPeHuAxXNopcniana. M3 157 : 
OpomOenH30u1a, 24 r MarHua u 191 r MerTuuceHHIXsOpcuuiaHa NocJle BaKyyMHO!H 
pa3rouHKH Obivia BbIJeseHa (pakuusa c T. Kun. 146—153°/10 mM; Bpixog 125,15 Fy 
(54,4% Teopun). 

JlurepatypHble JaHHble (°,°): MeTHAqupeHutxJopcnstaH, T. Kun. 180— 
195°/45 wv. | 

Hatizeno %: Cl 15,9 
CisHy3SiCl. BrruucneHo %: Cl 15,3. 


MetTuaaubeHoudanetokcucuaanu. B Tpexropnyw Kos6y 
3arpyxaJH 9,8 r allerata Kau” B 100 Ma cyxoro Tonyoma. M3 kanembHol Bo- 
POHKH oOaBAIM 23,25 r MeTHILUupeHUIXOpCHsaHa pu TeMnepatype 18—28°, 
Cmecb 3aTeM MepeMellMBasIM H HarpeBaiu upu 70—80° Bp Teyenve 18—20 ac. 
Ocanox KCl orduibTposbiBaid, pacTBOpHTeb OTTOHAMM M OCTaBLIyIocA %*KUI4 
KOCTb neperouastH B BakyyMe mpu 132—135°/2 um. Buixog 12,95 r (51,2% Teo- 


puu); ny 1,5530; dz? 1,0756; natiqzeno MR 75,95; Byuucateno MR 75,91. 


\ 


Haiizeno % G@ 70332 E684. Siv07386 
CisHigO2Si. Brruncmeno %: C 70, ile BL toy 25: Si 10, 93. 


AumetTuradbeuuaanetokcncunaan. Bom nonyuen ananoruy- 
HO w3 63,68 r AMMeTHIPeHH XO PCHaHa wu 42 Yr amerata Kalua B 150 ma 
cyxoro Tomyona. Ilpu BakyyMHOH pa3roHKe 6bIm0 NomyueHo 57,17 r quMme-’ 
ce Patil ge ol c T. Kum. 92—95°/7 mm. Bourxoy 59% TeOpH;| 


D 1,4907; dj? 1,0065; naiizeno MR 55,79; sprancneno MR 55,78. 


Hatigeno %: C 61,43; H 7,28; Si 14,08 
Ci9Hi402Si. Baruncneno %: C 61,85; H my 29: Si 14. 4O. 
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Metunqugen MACH MaAHOW. B crakan C MeUlamKol, TepMomer- 
POM H KalleIbHOH BOpOHKON 3arpyxKasn 100,5 ma 15% NHa4OH (yn. sec 0,944) 
u 120 mi cepHoro adupa. Cmecb oxaxa JboM Jo 0° u NoMepxuBaIM ITY 
TemllepaTypy B TeueHue BceH peakiuu. M3 KanembHO BOpOHKH IIpu Mepemen- 
BaHHH oOaBAIM 96,6 r Meru UpenusayeroKcucniana B 100 Ma cepHoro 3pu- 
pa B Teyenue 30—40 mux. Ilo okonyaHHM MpuanMBanua allerata mepemellnBa- 
HHe MpotowKain eule 40—50 mMuun., Mocse vero con paswensnu. Dpupublit coli 
Ba pa3a MpoMbiBaM BosoH (60 Mi) u cyuIMmM Hak npoKaneHHbim Na,SQ,. 
[locne orroHKu stupa ocraTok (pakUMOHApoOBasM MOL BaKyYMOM. IIpu dpax- 
IMOHHPOBaHHN Oblla BbifeleHa Ppakuua c T. Kum. 130—134°/2 mM, BbIxoy 
54,26 r (67,8% Teopuy); no 16912; da? 1,0829; nalimeno MR 65,80; BEruncmeHo 
MR 66,42. 


‘Hatigeno %: C 72,98; H 6,84; Si 13,00 
CjgHy4OSi. BreruucneHo %: C 72,89; H 6,54; Si 13,07. 


AumMetTunadeuuacnuaanoan. Boia monyyen ananormuno, rugpo- 
M30M 57 © AuMetuceHumaleToKcucusiana B 80m115% NH,OH (yz. Bec 0,944). 
B pe3yibTaTe pa3rouHKu BbifeseHa (pakyua c T. KUM. 192—197°/7 mM, BbIxon 
29,02 (65,1% tTeopuu); n° 1,5108; a> 0,9848; Halineno MR 46,11; Bpruncae- 
Ho MR 46,1¢. 


Halinenho %: C 63,17; H 8,09; Si 18,01 
CgH,30Si. Berancneno %: C 63,15; H 8,00; Si 18,42. 


AumMeTuadbenuacnsanyonratT xatpua. B tTpexropsyw xKou- 
Oy, CHaOxKeHHYy!0 MelllasIKOM, TepMOMeTPOM UM OOPaTHbIM XOJIOAWJIbHAKOM, 3a- 
rpyxaiu 27 rcuaHoua B 30 Mi cyxoro OeH30ua. Ilo kycouKam B KoOy mocTe- 
NewHO joOaBiamH 4,05 Yr MetasiMuecKOorO HaTpHA, peaKkiMaA UWLIa C BbIye- 
AeHHeM Tela mpH 49—51°. Tocne mpu6apnexua 1/3 Bcero komuuecTBa 
HaTpHA TeMMepatypa yMadia No 25°. PeakuwuoHHy!0 Maccy B TeyeHHve 2 yac. 
HarpeBasu mpu 50°. OcraTroK HaTpux B KosMuecTBe 2,4 r Obl OT:UMbTpPOBaH. 
TlonyueHHbli pacTBOp CHaHOATa HaTpHA HCMOMb30BaICA HeMocpeACTBeHHO 
ANA [asibHeHWHx CHHTe30B. Bprxog cuaHosATa coctaBasad 44% Teopuu. Kou- 
IeHTpalWA pacTBOpa onpeseladacb THTpoBaHHeM HaBeckH 0,1 N HCl. 

TeTtTpakuc-(MeTHAAUHPeHAACHAOKCH)THTAH. B Tpex- 
ropsly1o KoOy C MelWaIKOH, O6OpaTHbIM XOJIOMHIbHHKOM H TpyOKOH AIA BBOJa 
aMMHaka 3arpyxamH 12,84 r MetuifqudenncuiaHola B 180 Mia cyxoro 6eH- 
30a. CMecb OXa2Ka/IM JIbkoM Jo Temnepatyppt O—2°. [pu nepemeummBanuu u 
mponyckanuu NH; B kos6y npuauBain no Kamas 2,85 r TiCl, B 20 ma cyxoro 
OeH30/1a. CMecb BHaYaJle CTasIa APKO-2KEJITOH, 3aTeM, MPH LaJIbHeHMWeM OOaBJIeHHH 
TiCla, stor uper ucues. Ilo okoHYaHHH MpuKkanbiBaHHA TiCl, ammMuak Mporyc- 
Kam euje 30 MHH., 3aTeM HarpeBasIM pacTBop B TeyeHHe 3 Yac. WIA yasleHHA 
W30bITKa aMMHaka. OcaJoK OTdUJIbTpOBbIBAaIH H OeH301 OTTOHAIH. OcTaToK — 
BASKYIO 2%KHAKOCTb %*KesITOrO WBeTa — pa3roHAJIM B BakyyMe; Oblla coOpaHa 
dbpakuusa c T. Kun. 370—374°/6 mm, BbIxog 4,05 r (35,8% Teopun); 18 1,5960; 


d?0 1,1248; natimeno MR 273,4; BprancneHo MR 274,8. 


Hatizeno %: C 69,19; H 6,68; Si 12,54; Ti 5,33 
CssHs20SisTi. Burancneno %: C 69,40; H 5,78; Si 12,43; Ti 5,33. 


TetTpakuc-(AuMeTHUAMPeHHACHMOKCH)THTAH. B Tpex- 
Topsy! Kol6y sarpyxkaau 24 r 25% GeH30bHOrO pacTBOpa AMMeTHIPeHHJICH- 
jlanomsata HaTpua. K wemy MeieHHo, mo Kaniam, QoOapnanu 1,64 r TiCla B 
10 ma cyxoro OeH30a. Peakuua wia c pasorpeBaHuemM fo 28—42’. 
TIpuxanpranue TiCla mpofomKain Oo HeliTpabHOH peakUMu cpessi. Mac- 
cuBHbtit ocanok NaCl orcbumpTpoBpiBaiu MU OT (usbTpaTa OTTOHANM OeH3O.!. 
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IIpu BakyyMHOHM pa3sroHkKe ocTaBllelicA %KHAKOCTH COOpaHa PpakUnA C T. KHN. 
274—275°/7 mm, BbIxon 2,7 r (51,9% Teopuu); ny 1,5392; d,’ 1,0533; Hait- 
neHo MR 193,97; BprancneHo MR 193,476. | 


| 
| 


Hafineno %: C 59,00; H 7,54; Si 16,81; Ti 6,71 
CseHa,O4Si.Ti. Briuucaeno %: C. 58,99; H 6,75; Si 17,18; Ti 7,36. 


VucrutyT aeMeHToopranHueckux coesqHHeHHH IloctynH10 
Axkayemuu HayK CCCP 9 VI 1958 


WHMTHPOBAHHASA JIATEPATYPA 


IW. DE ng lish, J.H.o 6 mmer, J. Am. Chem. Soc.,7/,.110.(1990) 2 = aehoras 
Augpzpuanos, A. A. Knaaunos, H. A. Kypamesa, B.T. Tyaosa, JAH, 122, 
1050 (1957). ° V.A.Zeitler,Ch.A.Brown, J. Am. Chem.Soc.,79, 17, 4616 (1957). | 
lay Inle Mhommmensy Ia Cs Onna oy, UNal, uly Gly (ie, Os ho Js iiPlk nar ol 
R. Krieble, J. Am. Chem. Soc., 69, 2687 (1947). © E.¢€.Whitmore etvala 
J. Am. Chem. Soc., 69, 2108 (1947). 
} 
| 


396 


Jloknays Akawemun nayr CCCP 
1958. Tom 122, Ne 3 


XHMHA 


A. WH. PTPHPOPbEB, uaex-Koppecnonzent AH CCCP A. B. HOBOCEJIOBA 
wu K. H. CEMEHEHKO 


COEJQMHEHHA OKCHALIETATA BEPHJIJIMS C CEPHUCTbIM 
AHP PHOM 


J[ia oKcHalleTata OepuJIMA OMMCaHbI MpOLyKTH! MpvcoeqMHeHUA mpe- 
MMYILeCTBEHHO C BeeCTBaMH, COJep2KallHMH aMHHHbIi a3soT (1-8). Stu coequHe- 
HHA JOCTaTOUHO YCTOHUMBI HM OOpa3yIOTCH, BEPOATHO, 3a CueT CBOOOJHOL 21eK- 
TPpOHHOH Napbl a30Ta. OfHako Aa Be,O(CH;COO), mMoxHo oxuaTb HW coenn- 
HEH C Oovlee cuaOOH CBA3bIO, THMa TaK Ha3bIBaeMbIX KCOeMHEHHH BKJIIOUCHH A» 
(*). Ha Bo3MoxkHOcTb O6pa30BaHHA OKCHalleTaTOM GepHJIMA TaKUX COeAMHEHHII 
ykas3bipal Ilays1 B WoKJaqe Ha MexkKyHapowHOH KOHdepeHuMu MO KOMMseKc- 
HBIM COe,HHEHHAM B 1956 r. (5). 

CoeMHeHHeM TakOrO THMa, BepOATHO, ABJIAeTCA COeMHeEHHe OKCHalletata 
OepHIHA C CePHHCTHIM aHrHApHAOM, O NowyseHHH KOTOpOrO MBI BKpat- 
we cooOmlamu pauHee (7). B Hacroslel cTaTbe H310x%KeHbI pesyJIbTaTbI Govlee 
MOpoOworo UcceqOBaHHA B3aHMOeHCTBUA OKCHalleTaTa OepHsIMA Cc CepHH- 
CTLIM aHrHfpHyom. Coequnenne Be,O(CH3;COO), c SOz Bbiensetca mpu yna- 
PHBaHHH pacTBopa OKCHalleTaTa OepHJIIMA B XKHAKOM CepHHCTOM aHrHApHe B 
Bujle XOPOIWO O6pa3s0BaHHbIX OKTaIApoB. IIpH KOMHAaTHOM TeMMepaType 9TO CO- 
eflMHeHHe KpaliHe HeycTOHUMBO H ObICTpO pa3sviaraeTCA Ha OKCHalleTaT OepHIHA 
M Ce€pPHUCTHIl aHTHAPHA, MoITOMY MpelapaTHBHOe BbIeeHHe HM TOUHOE OMpesese- 
HMe eFO COCTaBa C MOMOIIbIO OObIUHbIX METOJOB XMMHYECKOFO aHaJ3a 3aTpyHHu- 
T@JIbHO. 

Jia W3y4¥eHHA B3aMMOJeHCTBUA OKCHalleTaTa OepHMA C CePpHHCTbIM aH- 
THIpHOM HaMM Obl] NpHMeHeH MeTO NocTpoeHHA AHarpaMM cocTaB — JlaBJle- 
Hue mapa B cuctTemMe Be,O(CH3;COO),—SO, "pu nocrosAHHOH TemMepatype. 
[Ina stToro Obi HcMOb3s0BaH TeH3H9BAMOMeTp Xtotrura (°), MosBomsAoUMi 
IPOH3BOAUTb M3MepeHHe coctaBa (a3 HU aBJICHHA B CHCTeMe OJHOBPeMeHHO. 
MeroyuKka paOorbl 3aksi0ualacb B Ciesyloujem. K HaBecKe oKom0 800 mr oKcH- 
alleTaTa OepHJJIMA B peaKIMOHHOM cocyye eMKocTb1IO 10 Mi, MOMeleHHOM B 
repMoctaT, 1OOaBIAOCh ONpesemeHHOe KOMMYeCTBO CepHUCTOrO aHTuypuya jo 
JOHOFO PacTBOPeHHA OKCHalleTaTa OepHJIHA; 3aTeEM CePHUCTHIN aHTHApUy Me- 
DEBOMMICA OTIEIbHBIMM TOPIMAMH B COeMHEHHOe C PeaKI[MOHHbIM COCy]OM 
IpeMBapHTebHO ZBAKYHPOBaHHOe MpocTpaHcTBoO, OObeM KOTOpOrO OblI U3Be- 
Ben, Jlapjenue Mapa B CHCTeMe H3MepsAIOCb PTYTHBIM MaHOMeTpOM. Takum 06- 
a30M, 3HaA OObeM MH WaBlenHe, KaxKbIli pa3 MOXKHO ObIIO YYHTHIBATb KOJIH- 
1ecTBO BbIBeCHHOFO CepHUCTOFO aHIHApHa HM OMpeseuTb cocTaB cMecH. Pas- 
4OBeCHe B CHcTeMe HacTynao nocme 10-—20 yac. (B pa3HbIxX onbiTtax). Ha pue. | 
IPHBeJeHbI HSOTePMHYECKMe KPMBbIe COCTaB — MaB/eHHe, MOMYUCHHbIe MIA 
—9,5,—15, —20, —30°. 

V3 o6ulero Bula u30TepM CuleqyeT, YTO IPH yNapHBaHHU HacbileHHOrO pa- 
eTBOpa BesO(CH,COO), B 2KHAKOM CepHHCTOM aHTHApHe BbieseTcH coelu- 
reHue coctaBa Be,O(CH,COO), :2SO,. Takum o6pasom, ObIIO ycTaHOBJeHO, 
(TO coequHeHHe coctaBa 3Be,O(CH;COO), -4SO,, omucaHHoe HaMH B paOoTe 
2), mpelcraBaner coOoH MpokyKT YaCcTHUHOTO PasJIOARKeHNA COeMHEHHA OKCH- 
suetata OepHWiuA Cc AByMA MOJeKysaMH CepHucroro rasa. Kpome coeHHeHHA 
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| 
| 
coctapa 2: 1, B cucTeme OOHapy2KeHO cyulecTBOBaHHe coefuHeHHA 1:1, BeyO-, 
-(CH,;COO), -SO., MosyualoulerocaA MpH pacnaye coeqvHeHHA 2: 1. Huxaxux 
Ipyrux coequnenuli B Mpesenax Temiepatyp or —10 no —30° He ObiIo Hal- 


neuo. [Ipu nopblilieHuv TeMNepaTypbl YCTOMYMBOCTb COCAMHEHHH NOH KaeTCA,— 

Ha 9TO yKa3bIBaeT BCe Ooee YBEJIMYMBAIOMIMHCA HakKJIOH MouwlaqokK Ha H30Tep~ 

MHUeCKHX KpHBbIX. IIpu — 10° pacnay 

oe coeqMHeHHH Mo-lpexKHeMy Mpovcxo,uT: 

: B JiBe CTaqMH, HO y2Ke NyTeM OOpa3s0Ba-— 
HHA cha3 MepeMeHHOrO COCTaBa. 

3HaueHHvA yaBseHHi SO,, coorTBeT- 

CTBYIOUlHe cocTaBaM coeqHHeHHH 2:1 u 

1:1, ucnomb30BaHbI JIA HaxoOrKeHHsA! 


dyHKkuni lg P = i(+) . [paduuecku 3a- 


BHCHMOCTb JlaBJICEHHA MMCcOlMallun coe- 
JMHeHuii OT TeMNepaTypb! Hu3s00paxKeHa 
Ha puc. 2. 3apucumocTb JaBieHun SOs 
OT TemMepaTypbl B  cHcTeme 


Be,O (CH,COO),-SO.= 


nA = Be,O (CHsCOO),+ SOz | 
YONALHOe OMMOLEHUC . eGk Ta 
es MOXKeT ObITb BbiIparkeHa y pabrienHieMy 
Puc. 1. Usorepmuyeckne KpuBpie aBnenns __ __ 2907,68 
mapoB SO, B cucTeme filer T +12, 10, OTK yg 
BegO(CHsCOO)s — SO2 AH, = — Qy,=11,47 kkau/r-Moub B MH-| 


a 
TepBayle Temnepatyp oT 243 yo 263% 
3aBvcHMOCTb JaBseHHA SO, oT TemmepaTypbl B CHcCTeMe 


Be,O (CH3COO),-2 SO, = Be,O (CHsCOO),-SOz + SO, 


BRE 08 54m hen, ene ae 
= 6,98 kKavI/r-MOvIb B HHTepBaie 243—263°. Cymmapnoe ypaBHeHHe peak 
o6pa3oBanua Be,O (CH3;COO),-2SO, ¢ yuerom TenoBoro addbekTa peakint 
vuMeeT BHI: 


Be,O (CHsCOO), + 2 SO, = Be,O (CH,;COO),-2SO, + 18,45 KKan. 


CpeqHAA TelloTa OOpas0BaHHA paBHa 9,22 KKaul Ha | T-Mob SOg. 
TakyM o0pa30M, 3HaveHHa 
TeIWIOT OOpa30BaHHA HDKe, JU | 
yeM OOBINHO y KOOPJIMHAaILHOH- | 
HbIX COe€(HHEHHM, — IpHMepHO | 
TaKkWe Ke, Kak y coequHeHuit 
BKJIOUCHHA MOueBHHbI (4) 5 — 
10 kkas/r-MouIb, ruqpoxuHoua 
(©) 9—10 kkan/r-Monb, WHKJIO- 
JICKCTPHHOBBIX coeqHHeHHH (*) 
12 Kkan/r-Monmb wT. M. 3yecb 3 
cleyeT 3aMeTHTb, 4TO TeMOTa {6 560 790 ae om 
ucilapeHuaA CepHucToro aHruy- (eR , | 
puna 6,32 KKan/r-Momb. To | 


B cBAa3H C 9THM SaMCuaTeIb- Puc. 2. Usmenenve gasmeunnii muccoumanun coeqn 
HO Tak>Ke, 4TO NpnH —10 HeHuH BegO(CHsCOO), + SOe2 (/) u BeO(CHsCOO),. 
(reMnepatypa KkuneHug SO.) -2SO2 (//) B 3anucuMocTH oT TemnepaTy ppl | 
COCIMHCHHA MMeIOT XapakTep 
TBEpAbIX PaCTBOPOB HM MOFYT CYLLCCTBOBATb TOJIbKO MPH MOBBILICHHOM NaBJIeHHl 
cepHuctoro rasa. IIpn temmepatype Bpnue 10° Kpucranapt Be,O(CH,COO), 
-2SO, B 3aladHHbIX KalWapax miaBatcs, : 
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onucbIBaeT ypaBHeHve lg P = — 


| 


Hamu Obwio mpopeyeno pentrenorpadwueckoe uccmelopaHue coeluHeHua 
3e,0(CH;COO), :2SO, no Merogxy KayaHHA B Kamepe PKOII wa Cu-uanyyennu 
pyOxu Tuna BCBJI. Pextrenopckan cbemKa Mpon3Boqusach IIpH Temmlepatype 
W—3°, MOHOKpHcTa 3anaMBasica B TOHKOCTeHHITi KallWJJIAp W3 CTeKIa mH- 
EKC. 

Coequnenue Be,O(CH,;COO), -2SO, xpucrananszyerca B KyOuueCKOH  aul- 
f{a30noqoOHOK pelerke c NepHoyom smemMentapHoli syueliku a = 17,1 A. [nor- 
lOCTb, OllpefeeHHad pH —12°, no Merosy Oespa3IM4HOrO B3BeIUMBaHHA B CMe- 
M OpOMUCTHI 2TH — AuxopstaH, paBHa 1,43, PCHTTeHOBCKaA MVJIOTHOCTh 
42, OuepugHO, TO KpHcTamMuecKad cTpyKtypa Be,O(CH3COO), -2SO, ouenb 
WIM3Ka KPUCTaIMYeCKOH CTpyKType “NCTOrO OKCHalleTaTa GepusIMA HM MOxKeT 
JACCMATPUBATbCA KaK NPOMSBOAHAA OT Hee — C HEKOTOPbIM pacuIMpeHHem pe- 
ueTKH, OT 15,7 A y uucToro oKcMauerata Sepusiusa No 17,1 A — y zBotinoro 
Oe MHEHHA. 

ConocraBuleHHe JaHHBbIX O cocTaBe M CBOMCTBaX COCIMHCHHA MO3BOMHeT Ha- 
ACTHTb CJleEAyIOULyIO KapTHHY CTPOeHHA 9ZTOFO BeLlecTBa. 

Cornacno Iayauury u Ilepmany (’), Monexysia okcvalerata Oepumiua 06- 
lajlaeT UYeTbIPbDMA «KPIOMKaMH»— BaMHaMH, paciOJIO%KeHHbIMH NO rpaHAM 
eTpasapa Be,O. Baarofapa cyulecTBOBaHMIO NOAOOHIX BMaqMH B KpHcTamu- 
leCKOH pellieTKe KyOM4eCKOrTO OKCHalleTaTa OepHJIIMA MMeIOTCA 3aMKHYTHIE 
IOJIOCTH, IIPH¥YeM Ha KaxXkylO MOUeKyJly OKCHalleTaTa OepHsuA Npuxo_UTcs 
[Be NonoctH. MoxkHo npefcTaBuTb, YTO Np KPHCTaJIUZalWU U3 pacTBOpa MO- 
IEKYJIbI CCPHHCTOFO fa3a OKA3bIBaIOTCA BKJIIOUCHHBIMH B 9TH MOJIOCTH; Ip 3ITOM 
IPOHCXOMMT paclIMpeHHe KPHCTaIMYeCKOH pellleTKH NO CpaBHeHHIO C pelller- 
<OH OKCHalleTaTta Oepnsmua. IIpH nNomHOM 3anOHeHuM NoocTeH OOpa3yertca 
oefMHeHHe TuMa Be,O(CH;COO), :-2SO., mpH HenosHOM — coefqMHeHHe THIa 
3e,0(CH;COO), -‘SO,. Ha monexysbl CepHuCTOrO ra3a, 3aKJIIOUeHHbIe B- M0- 
IOCTH, He JeHCTBYIOT KakHe-JIHOO CHJIbI, OTJIMYHbIe OT OOLIMHBIX M@XKMOJIEKYJIAD- 
ibIX BaH-Jlep-BaaJIbCOBbIX CHJI. OTHM OOBACHACTCA CpaBHUTeIbHO HeOONbWAA 
‘enlloTa OOpasoBaHHA coemuHeHUlt Be,O(CH;COO), -2SO, u Be,O(CH;COO), - 
‘SO,. CoequHeHua oKcHalleTrata OepuIuA C CepHHCTbIM aHTHApHOM MOKHO 
JACCMATPHBATb MOSTOMY KaK HaCTOAUMe KaTpaTHble COeAMHEHUA THMa KsJaT- 
JATOB THApoxuHoHa c SO, umu c CH,OH (3,9). 


Mockosckuit TocyfapcTBeHHBIH yHHBepcHuTeT Iloctynuso 
um. M. B. Jlomonocosa 4 VI 1958 
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XHMH> 


MW. P. KPHUEBCKUA, TF. &. HBAHOBCKHH u E. K. CA®POHOB 


PACTBOPHMOCTb TETPAHOAHA KPEMHHSA B HEBOJIHbIX 
PACTBOPHTEJIAX 


(IIpedcmaeaeno axademuxom C. A. Bekuuxckum 9 V 1958) 


Ilepexpuctannusatina TeTpaliowua KPeMHHA B HEBOMHbIX PaCTBOpHTesAl 
ABJIACTCA OHOH WS BaXKHBIX CTafuit efO OUMCTKH B Mpolecce Noy4ueHHA KpeMHH} 
BbICOKOM YHCTOTHI. OTHM CTHMYJIMpyeTCA HHTepec K H3yYeHHIO PacTBOPHMOCT' 
TeTpaliowuya KpeMHHA B HeBOJHbIX PaCTBOPHTeJAX. | 

Jlaunbie 10 pacTBOpMMocTH, HMerOlMeCA B WMTepatType (7,7), HOCAT orpanr 
ueHHBIi XapakTep, MO9TOMY MpeACTaB/AOCh MHTePeCHbIM cucTeMaTHyecK 
W3Y4HTb paCTBOPHMOCTb TeTpalouyla KpeCMHHA B HeEBOAHBIX PaCTBOPHTeA 
B KayecTBe TaKOBbIX ObWIM BbIOpaHbl Oe€H3O/1, TOYO, KCHJIOJ, WukKJoreKca 
XJOpOPopM, YeTHIPeXXJIOPHCTHIM yrviepod, HOPMaJIbHbIN OKTAH H 4YeTbIPeXxs 
pucTbid KpeMHHH. 

Terpaioqua KpeMHHA MIpHrOTOBJIAJICA MpAMbIM CHHT€30M TeXHHYECKOLO Kpe! 
HHA UnCTOTH! 98% Hu Hoa MapKH 4. J. a., 3aTeM MepeKPHCTaMIM30BbIBaJIC 
B OeH30/lIe HU CYOJIMMHpOBaJICA B BakyyMe. Tipurorosnennsiii TaKHM O00pa30 
TeTpaoquy KpeMHMA coxepxKau: Al 2- 10- ~# Fe 5-107, Til 10"4;Mge4) 164 
Ca<1-107-°, Cu<1 -10-5 uw Zn< 1 -10~*Bec. %. Amomnunii ONpeAesACA MOA pe 
rpaduueckH; *Keles0, THTaH, Melb, MarHHi, KaJIbIHH H WHHK — KoJIOpHMeTpHy 
cku. Kpuctaibl TeTpaiosuya KpeMHHA HMeIH OesIbIli UBeT CO CaObIM 3esIeHOBA 
TbIM OTTCHKOM. 

Jia paGoTbl HCMOb30BaINCb paCTBOPHTeIH MapoK: 6eH30 (6¢e3 snoheal 
TOJLYOUI, XJOpocsopM, YeTHIPeXXJIOPHCTHIN yrlepo, YeTbIPeXXJIOPHCTHI Kpem 
HM 4. . a.; MeTaKCHJION, H-okTaH — uncTble. I]uksorekcaH (MapkKu 4HCTbIi 
NofBepraJicA  ONOIHMTeIbHOM OUMCTKe MM Me TemmepaTypy Maple 
Hua 6,2°. | 

PacTBopuMocTb onpeseAlacb MeToyom Amexceesa (°). Ja mpeqox panes! 
TeTpalioquda KPeMHUA OT FHAPOMN3a B IPHCyTCTBHH BlarH BO3Lyxa Bce mpena 
paTHBHble paOorbl MPOBOAMINCh B CielMasIbHOM TepMeTHYHOM KaMepe, mpolyBae 
MOH CYXHM a30TOM. 

Hapecku TeTpalioyna 4 pacTBOpHTeJA MOMelLasIMCb B aMITyJy Cc TepeTAXKKOM 
B ty xe aMmyJy 3akabIBasiCA OCTEKOBAHHbI HEOO/bIMOM *KeesHbI MMM IP 
Cojlep?KuMoe aMIlyJIbI 3aMOpaxKuBaJlocb; a30T, B aTMocdepe KOTOporo IIPOW3BC 
J\MJIOCb 3anOJIHeHWe, OTKAUMBaJICA, HM aMMyJia 3ananvBalacb. 

Tepmocrarupopanue MIPOW3BOAMIOCb B MaCJIAHOM TepMocTate. TemmepatTyp 
yCTaHaBJIMBalaCb IPH MOMOULH KOHTaKTHOrO TepMoMeTpa Cc TouHOcTHIO -+-0, 1° 
Jlla TepeMeliuBaHHA CoepxuUMOrO aMMyJIbl TepMocTaT OBI OOopyoBaH cne 
WWMa/IbHBIM MarHUTHbIM MpHcMocoOsIeHHeM, KoTOpoe OOecMeuHBaO HHTeHCHBHO 
BO3BPaTHO-NOCTYNaTeJIbHOe ABHXKeHHE NOMeWLEHHOFO BHYTPH aMMyJIbI *Kese3Hor 
uusnHtpa. [pu Temmepatypax, OuIM3KUX K TeMMepaType HCue3HOBeHHA TBEp]O 
(pasbI, NepeMelIMBaHHe NpousBosMoch 3—4 uaca. Kak noKa3aM mpelkBapy 
TeJIbHbIe ONbITHI, ITOTO BPCMeHH BMOJHE AOCTATOUHO JIA yCTaHOBJIeHHA paBiio 
BeCHA MeXKLy XUAKOH WU TBepsol hasamn. 

Kpupble pacTBopuMocTu Terpalioquya KpeMHUA mpexcTapsenb wa puc. | 
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Hamu pesymbraTe onpelenenua pacTBOpuMocTH TeTpaloqusa KpemMHnst 
B TOYO PESKO OTMYAaIOTCA OT MPHBOAMMbIX B (*). Ecs1m 10 3THM aHHbIM pacTBo- 
PHMOCTb TeTpahoula KPeMHUA B Tosyoule 3,2 Bec.% mpu 20°, To No HalluM Jan- 
IbIM PaCTBOPHMOCTb mpH 25° cocraBasneT 33 Bec.%. MoxHo yrBepxKaTb, uTO 
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Puce. 1. Pacrpopumocrb TeTpatoqusa KPeMHUA B HEBOAHEIX pacTBo- 

purenax. 1 — Tomyon, 2 — Oex301, 3 — Kcuson, 4 — xnopodopm, 

5 — ueTHIPeXXJIOPHCTHI yriepogx, 6 — wiksJorekcaH, 7 — HOpMaJb- 
Hbid OKTaH, S — YeTHIPeXXJOPHCTHI KpemHUit 


HaveHHA pacTBOpHMocTeH TeTpalodula KpeMHUA B ToJlyoule, MpuBOUMBIe 
(?), 1BHO OLIMOOUHEI. 

XapakTep KPHBbIX MO3BOMAeT MpeANOORKUTL, UTO U3YYEHHbIE PacTBOPbI 
BIAIOTCA IPpaBHJIbHbIMH. 

J\1a mpaBusibubix pacTBopoB TuspfeOpany (*) BbrBel ypaBHenue 


ag => Ny, Ne AE, ‘le AE, *]2)2 
Pee ale ile (A) 


Ie Q>— akruBHoctb, NV, u Nz—MOJIbHbIe JOH, Vy H Vs— MOJIbHbIe OObEMBI, 
E, “u AE,—MoujbHble 9Hepruv Hcnapenus. 

Yro6pt paccuutatb (AE,/v2)!2 (rao. 1) Waa Terpanoquja KpeMHua, HY2KHO 
IcTaBUTb B YpaBHeHHe (A) 9SKCHepHMeHTaJIbHbIe 3HayeHHA PaCTBOpHMOCTH, 
BMECTO Gj— HjleaJIbHy!0 pacTBopuMoctTb. MyeasbHaa pacTBOpMMocTb pacc4uH- 
IBalacb 10 ypaBHenuto Ipegepa— JIe-Llarembe. OnpeyenenHaa Hamu Tem- 
spatypa MWWlaBleHHA TeTpalioquya Kpemuua papHa 123,5—123,8°. [ua Tenuo- 
I MvlaBJieHHA MbI UpHHasM (°) 1200 Kan/Momb. Mosbupii oO6bemM TeTpaloguya 
eEMHUA, PACCUMTaHHbI m0 WaHHbIM (°), paBen 157,1 cm®. Snauenna (AL,/v,)'° 
ATbI 10 WaHHbIM (7). SHauenue (AE,/v2)"2, paccuvTaHHoe M3 aHHbIX 10 
Ipyrocram napop (°), paBHo 9,07, 4YTO HeCKOJIbKO HY2Ke 3HaueHHA, BbIUHC- 
HHOFO 10 J,aHHbIM PpaCTBOPHMOCTH. 

Kone6anua 3Hauenua Bermunupt (AZ,/v2)', BbMMCeHHOH JIA pasJIM4HbIXx 
CTBOPOB, HeBeJIMKH, TIpH4yeM XJOpOPopM, TOYO HW M-KCHJOJI He BbIMaaloT 
pala Apyrux pacTBopHTeieH, HECMOTPxH Ha MX MOJIAPHOCTb. C yueTom lpH- 


(M2KCHHbIX JLAHHbIX, HEOOXOAUHMBIX WIA BbIBOJa YypaBHeHHA (A), copnayeHue 
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Sakas 844 


Ta6Ouuna t 


Pactsopbl TeTpaiioguya KpemMaua mpu 25° 


PacTBOpHTeJIb 


Tosyou 

Beu30a 

Metakcusion 

X opomopm 

UerbipexxJIOpHcTbll yruie- 
pox 

L)uxnorekcaH 

H-OKTaH 

UerbipexxJIOpHCTbId Kpem- 
HH 


J\unosIbHbIH M 1 j 
Fai OulbH aA TOMA (AE, |v;) |2, 


4028 TeTpanhomuna a 
ae: en. oS OSs: peamiee 


4 0,0776 S, 

(0, O7n0ieaale <9, 
3 0.0661 | 8, 
{ 0,0525 


on 


) 
0 0, 0467 8, 
0 0.0427 S. 
0 0,0146 es 
0 7 


for) onm oa Wor co 
on . 


0,0126 


| 


COSWWHEE so 


(AE |v2) 2, 
(Kkan-cm73) 2 


12,03 
12,38 
11,92 
12,66 


11,97 


11,56 
11,24 


11,90 


114,49) 


sHauenuit (AE,/v2)'/2 BHOJHe YOBJETBOPHTeJIbHO. QTO NOKasbIBaeT, YTO TeTpa- 
OAM, KpeMHHA JelCTBUTeJIbHO OOpasyeT MpaBHJIbHble PaCTBOPbl C H3y4eHHbIME 
pacTBOpHTeJIAMH. 
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XHMH A 


Axayemuk A. H. HECMESHOB, JI. H. EMEJIBAHOBA u JI. TP. MAKAPOBA 


CHHTE3 APOMATHYECKHX COEAWHEHHH TEPMAHHA 
NOCPEACTBOM APHJIAMASOHUVMBOPOPTOPH OB 


ApomaTuueckhe COeHHCHHA O/IOBa HM CBUHUa MOJyyeHbl uepes AHasocoesn- 
HeHMA OJHMM 43 Hacu K. A. KouemKkoppm c corp. ('). B cayyae onoBa o6pa3y- 
IOTCA TaBHbIM OOpa3s0M J\MapHJIMpOBaHHble Mpon3sBog_uple. Ilpu pasoxweHun 
ABOMHbIX COJleH XJIOPHOFO O/OBa H XJOPHAOB apHAMasOHHeB NOPOLIKOM Me- 
TaJIJIMYeCKOrO OJIOBa HaWJIyUIMe HW BCe Ke HEBBICOKHE BbIXOJbI (23% ) MoyyeHbl, 
Korga Ar = C,H;. Bonee sbicokne BbIxXObI WHapviuxsopcraHHaHoB (jo 40%) 
NoslyueHbI Hamu (7) MpH pasoxeHHH CopodropHAOB apHdMasoHues BIIpucyT- 
CTBHH XJIOPHCTOFO OJIOBa B alleTOHe WHMHKOBOM MbIIbIO. 

Jia CBHHWOBOOpraHHyecKHX COeMHEHHH TakxKe JIyULIMe pesyJIbTAaTHI jaer 
pa3uoxwKeHHve OopodropuoB api Ma3s0HHheB MOPOLWIKOM MeTaJJIM4YeCKOrO CBHHIAa 
(3), a TakxKe ClvlaBa CBHHel, — HaTpuu (*) B allerone. Tak nomyuenbl Terpa- 
(eHHJICBHHeIL C BbIXOJOM B 15% (pa3mo0xeHHe CBUHILOM) Hu Wo 30% (pa3uo- 
2KeHHeE CIIaBOM) HM TeTpallapaTOHJICBMHelL C BbIxOJOM 15% (pasmoxKeHHe 
cmlaBoM). 

B HactosileH paOote cooOulaeTcaA O BO3MOXKHOCTH MpHMeHeHHA AMasomeToja 
JIA CHHTe3a apOMaTHYeCKHX COeMMHeEHUH repMaHua. B otanune oT SnCl, u 
PbCl,, GeCl, He o6pa3yer JBOHHbIX CoueH C XJOpHAaMu apHuquasouHesB. Pasvio- 
XKECHHIO MOPOWKAaMH MeTaJJIOB ObWIM MOABeprHyTbl OopodropuyAbl apHJiqHa3o- 
HueB B HpucyTcTBHH GeCl,. JlysmiMM u3 MeTaJJIOB-BOCCTaHOBHTeIeH OKasaJicA 
IMHK (B BUJe MbWIM), a pacTBOpHTeleM — aOcOJIOTHBIM alleTOH. 

B pesysbTaTe peaKWHH NOlyyalorcA MOHOapHJIMpPOBaHHble COe(MHeHHA Tep- 
MaHHa. CoeluHeHHH repMaHHA OO/IblleH cTeMeHH apHJIMpOBaHHAL B 9THX yCJIO- 
BHAX He OOpasyercs. 

ApHJITpuxJIoprepMaHHH BbIJeIAIHCb HW aHaJIM3HpOBaJIMCb B BHAe aHrHApu- 
JOB apwuirepMaHueBbIX KHcNoT. IlocneqHHe NpescTaBAOT coOol HelaBKue 
6ecuperHble mopowKH. Tlomyuenbl aHruApHAbl apHJirepMaHHeBbIX KHCJIOT, C 
Ar = C,H,, n-CH,OC,H:—, n-C,H;,OC,H,—, n-BrCgH,—, n-ClC,H,—. 
Auruipuy dennsirepMaHueBol KHCOTHI NOyyeH C BbIXOJOM 28% OT TeOopHH, 
JIA JPYFHX apWJIOB BbIXOAb HWKeE. 

Pa3s3noxKxeHuUe PeHHAAUAZSOHHHOOPOMTOPUNRA B 
mpucytctBuN GeCla un Zn-nbu BanmeTOHEeE. PeakunaA NpoBodu- 
JlaCb B JJIMHHOM Y3KOM CTaKaHe, CHaO2KeCHHOM MelllakoH Burra u TepMoMeTpoM. 
B oxsiaxylennyio Wo —8° B3Becb 17,4 r WHHKOBO TWIN B pactTBope 25,15 r 
GeCl, B 80 ma cyxoro alleToHa pH 2HeprM4uHO padoralolllel MellaiKe BHECeHO 
HeOOJIbIUMMH NOpmuaMU B TeyeHve 20 Mux. 50 r 6opodropuya PenuMasonUA. 
Yxxe nepBble MOPUMH TMa30HHA BbISBaJIM MOBbILeHHe TeMMepaTypbl peakILHOH- 
HO Maccpr no 5°. B qasipnerilem CKOpocTb MpHOaBJeHuA perysJIUpOBaacb Tak, 
yTOObI TeMNepatypa He NoAWUMaJacb BbINMe 5°. Ilo okoHYaHMM BHeCeHHA [Maso- 
HUA MepemMelmMBanue MposomKeHo 5 uac., Ipu oxmaxyennu. Ha cuejyioului 
leHb B peaKIHOHHyIO Maccy joOaBjeHo 40 Ma cyxoro alleToHa, H Mepe- 
MeIIMBaHHe MposomKenoO JO MOUHOrO pasioxKeHHA AnasoHNA (OTPHIaTe/Ib- 
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1 
3,46 
4.16 
1,94 
1.59 


Taobauna ft 
Buigucmeno, % 
4A 26 
44,12 
34,62 
28,53 


3,59 
4.52 
2,20 
1.81 


Hatigeno, % 


40,78 
4A 52 
34.17 
29,38 


44,38 
34°33 
29.43 


40,74 


Ilonya. 
(ArGeO),0, a 


Makc. 


Temnepatypa, °C 


Hau. 


AweTou, 
Ma 


Pasnoxwertne ArN BF, B npucyrcrsun GeCl, Zn-nbisbio B aleToHe 


GeCl,, r 


Le 


ArN2BF,, r 


At 
h- CH;0C,H. 
ti CsH;s0C.H4 
tes ClCgH, 
n- BrCgHy 


! 
Had peakuuMA c $-HadrouioM). PeakW&MoHHas! 
Macca oOpa6orana 20% pacrsopom NaOH. O6dpa- 
30BaBIUMHCA OCaloK Yepe3s 3 Yaca OTPHJIbTpO-; 
BaH, IIpoOMbIT alleroHom (puabtpat I). V3 ocaz-- 
Ka 20% pacrnpopom NaOH pu HarpepaHHH, C? 
MOCMELYIOULMM TMOJKUCICHHeM INeJIOUHBIX (PMJIb-- 
TpaToB Kou. HCl, u3BeueHo OCHOBHOe KOJIH-: 
yecTBO aHruApuiia PeHuIrepMaHHeBOH KUCJIOTHI. 
Tlocse 9Toro ocTaToK, MpOMBbITbI MO OTKa3a 
alleTOHOM, CIMpTOM HM 3*PupoM, ye He LopHtT, 
uTO TOBOPHT 06 oTcyTcTBHH B Hem (CgH;)sGeO. 
®Musprpat | pasqeneH Ha JBa CJIOA: WeOUHOH, 
M43 KOTOpOrO TIpH MOMKNCeHHM BbIeeHO elle: 
HekoTopoe kosMyectTBO (C,H;GeO),0, Hu alero- 
HoBbI. [loceqHuH CcoeqHHeH C alleTOHOBbIMH, 
CHHPTOBbIMH UM IPHPHbIMH CPUJIbTpaTaMH OT Mpo-. 
MbIBOK, PaCTBOPUTeIH MCMapeHbl Ha XOJIOLy, a 
ocTaToK — cMowIucTad rycrad Macca — o6pa6o- 
TaH HeCKOJIbKO pa3 OeH30JI0OM. Bex30JIbHbIe | 
BbITA2KKH COCMHEHbI, MpombiTEr 10% pacTBo- | 
pom NaOH (418 u3BuleveHHA BO3MOKHBIX IIpH- 
Meceh GeO,), OeH301 HcMapeH Ha xoJOLy, 
ocTaTOK llepeHeceH B KBaplleBylO MpoOupky 4H 
oOpa6oraH cmecbio Kony. H,SO, u HNO, gas 
pa3spylleHHa BCeX OpraHWMuecKHX COoeMHeHHH. 
Tlocme MHorouacoBoro KHMAYeHHA, HCNapeHuA 
W36bITKa KHCJIOT HM MpoOKaMBaHHA OCTaTKa B 
HeM He OOHapyxKeHO GeO, (ocTaToK U3BJeueH 
UleOUb!IO, pacTBOp Nocsle MmpHOaBseHHA GosJIb- 
moro u30bITKa KOH. HCl nacpunen H,S; GeS, 
He BbIlalo), 4TO YToBopuT oO6 oTCyTCTBHH 
[(C,H;),Ge],0 wu (C,H;)sGe B 6eH3ObHBIX BbI- 
TaxKax. Henpopearnpopapmuli GeCl, Bbiesex 
M3 peaKWMOHHOH Maccbl B BUse GeS, BbICaxKH- 
BaHHeM COJIMHOKHCJIBIX (usbTpaTow H,S. 
Tlonyyexo (C,H;GeO),O 5,58 r (27,3% of 
Teopuu). OunileH MHOTOKpaTHbIM Tepeocaxe- 
Huem HCl uz 10% pacraopa NaOH npn ua- 
rpeBaHHu C TocekyiouleH MpOMbIBKOH NMpHAHu- 
HOM (1 pas), BoJol, cnupTom, adupom. 


Hatigeno %: C 41,21; 40,96; H 3,18; 3,08 
Ci2Hi)03Gee. Brrancneno %: C 41,5; FL 2290 


JlaHHpie lO NOJIYYCHHIO =B aHaJIOTMUHbIX 


yCJIOBHAX aHTHApHyoB pyrux apuJirepMaHue- 
BbIX KHCJIOT CBeeHbI B Tab. |. 
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XHMH # 
B. A. MOHOMAPEHKO, IT. A. B3EHKOBA u W. I. EFOPOB 


AJIKHJIFEPMAHHHTH PH bI AJIKWJIFEPMAHHHJEMTEPHbI 


(ITpedcmasaeno axademuxom A. A. Baaandunom 9 V 1958) 


Co Bpemenu orTKpbitua B 1886 r. Bunksepom repMaHua, a TaKxKe CHHTEe3a 
MM MepBoro ruApua repManus (HGeCls) (1) uw no Hacrosmero BpemeHH Mowy- 
4YeHO CpaBHUTeJbHO HeOObIWOe YNCIO HeEOpraHHueckHX MW OpraHMyecKUX THI- 
pufop repManua*. Uro Kacaerca repMaHulijelrepufos, TO Mepppie mpescra- 
BUTeH 9TOTO KJlacca CoeqHHeEHHH** ObWIH NosyueHbI Hub B 1954 r., OHaKO 
cpeqM HMX HeT HM ONOrO OpraHNueckoro JelTepula repMaHus. 

Bmecre c TeM rHpHbl U WeHTepH bl repMaHUA MpelcraBsAOT CyULecTBeHHbIit 
HHTepec C TOUKN 3peHHA paspaOoTKH HOBbIX MeTONOB NOMyYeHHA repMaHulopra- 
HMYeCKHX COeAHHEHHH WH W3yYeHHA XHMMYUeCKHX HM Pu3HueCKHX OCOOeHHOCTeH 
cBxai3eH Ge—H u Ge—D (B conocrapaenunu co cBaa3amMu C—H u C—D, Si—H u 
Si—D, a Taxxe cpi3ama M—H u M—D rugpugop pa3siMuHbix 3J1IeMeHTOB). 

C XHMH4eCKOM TOUKH 3peHHA MpelcTaBAAIOCb HHTePeCHbIM H3YYHTb BO3MO- 
XKHOCTb IWMPOKOFO UCHOJb30BaHHA THAPHAa UW JeHTepHa HTHA WIA CuHTe3sa 
yKa3aHHbIX repMaHHHOprannyecKHX coesquHeHHi***, uTo Mo Hallie paOoTh! He 
U3y4aJocb. 

C TOUKH 3peHHA (PusHueCKHX CBOMCTB cBA3eH Ge—H u Ge—D nac uxnte- 
pecoBaJIO H3MeHeEHHe KOJCOAaTeIbHbIX YACTOT STHX CBA3ZeH IPH HX HakallIMBa- 
HHH y aTOMa repMaHHg. 

IlomuMo oTMeyeHHOrO, Halo OblIO XOTA ObI C H3BeCTHBIM MpHOH2xKeHHEM 
olpeleiuTb pedpakunu cBa3seu4 Ge—H u Ge—D, Janne 0 KOTOpHIX B JIMTE- 
paType OTCYTCTBYIOT. 

B jlaHHow paOote onucbipaeTca TouyuyeHve MU CBOHCTBAa CJIeMyIOULNX Opra- 
HHYeCKHX FepMaHHUrHApHAOB Hu WelTepHoB: 


1. CH,GeH,— (CHs), GeH, > (CH3)3 GeH. 

2. CH3GeD;—> (CHs)x GeD, > (CHs)3 GeD. 

3. CoH,GeH,—> (C3H,)2 GeH > (CHs)» (CoH) GeH. 
4, CoH,GeD3—> (CoH,)2 GeD, > (CHs)9 (C2H,) GeD. 


Bce oH ObWIM MoyueHbI C MOCTATOUHO XOPOLIHM BbIXOJOM B YCJIOBHAX, 
aHaOPHYHbIX MO YYeHHIO aKMJICHIAHTUApUAOB u AelirepugoB (°), M3 CooTBeT- 
CTBYIONIMX aJIKWJIrepMaHxlopuoB (Opomuyos), LiH u LiD. Pusuyeckue 
cBOlicTBa NOYYeHHbIX COeAMHEHHH MpescTaBeHb! B Tabs. |. Ms JaHHbIX Ta. 1 
cselyer, uTo petbpakuuio cpa3sn Ge—H culeqyer NpHHATb paBHOH B CpelHeEM OKO- 
0 3,38 Mia/Moab, a pepakunio cpa3sH Ge—D 3,34 mu/Moub. : 

[Ipu momyyeHun HCXOJHBIX (CH3)2(C,H;) GeCl wu  (C2Hs)2GeCle marnnit- 
opraHwueckuM MeToyoMc Hcmob3soBaHHem C2HsMgBr Hamu, Kak M B CJlyuae 
(CHs)2GeCl, 1 CHsMgBr (8), Ha6s1ofanacb peakuna OOMeHa Xu0pa Ha 6pom. 
Burxoy 6poMusOB B THX YCJIOBHAX Ob MOCTATOUHO BbICOKUM, Bee 9TH, (akTbI 


* B nacrosiee Bpema u3BecTHo AHuWb 13 SOE eee u 17 opranwyeckux PHApHAOB 
x caHa B oO30pe (*) 
‘TepMaHna, Oobuladt YaCTb KOTOPbIX OMIM ) 4 
** GeD, (3), GesDg (3), GegD,(*), GeDsH (4), GeD,Cl (®), GeDHs (4). Fy eins 

*** TIpHHUMMHabHad BOSMOXKHOCTh MOMYYeHHA THAPHAOB eae c ent ne (o 
‘ Jle3HHre po} 
Oplla BHepBbIe NOKasaHa B 1947 r. PunxosbTom, Boxjom, Busbuoaxom u € | ie 
t{UO 
| 


Ta6auna tl 


NN T. KuM., 20 20 MR gapdesc | 
Dopuyina XG} a "D Haig. |G H GeD 
coe. [MM pT. CT. a. |GeH u ' 
I CH3GeDs 93,5 /782 a 
Tl (CHg)2GeH, 65/744 - 
1V (CH3)2GeDe 6 ; 0/745 = 
Vv (CH3)3GeH 26/755,5 |1,0128/1,3890) 27, 72 3,36 
VI (CH3)3GeD 26/758,5 |1,0207|1,3893| 27,76] 3,40 
VII C.H;GeH CP S172, Soe ieee” Nee = 
Vill C2.H;GeDs3 11,3/748,5 — 
IX (CsH5)2GeHe 72,5/740,5 |41,0378)1, 4208} 32 , 42 3,46 
x (C2H5)2GeDe 74,5/743,5 |4,0525)/1, 4200) 32,39 Syd 
XI (CHs)o(C2H;) GeH 62/755,5 |1,0158/1,4090] 32,31] 3,32 | 
xen (CH3)2(C2Hs) GeD 60/737,4 |1,0262!4 , 4083) 32,17 3,18 # 


NO3BOJAIOT CeaTb BbIBO, O NOBbIIMeHHOM cmocoGHocTH (M0 CpaBHeHHiO C aHa-| 
JIOTHUHBIMH COCMHEHUAMM KPeCMHHA) ATOMOB XJIOpa y Ge OOMeHHBATLCA Ha AaTO-: 
Mbl OpoMa B ycCJlOBHAX peakuMH Ipunpspa. 

IlpHHuunuabHad BO3MOXHOCTh NpHoxKeHHA peakinu Kapaliia kK rHApHy: | 
repMaHaM Oblia noKka3aHa Pullepom, ie i u Poxospm (°) B 1954 r. 


Cl,Ge care H + GH: — CHGHsGH.CH, reer Cl,GeCHsCH.Cr 1,.GHGris | 


62—64°,35 4ac. 


B npucytcrsau mepekucu OeH3ouia HGeCls u (CgH;)3GeH moryr mpucoegn- 
HATBCH WM K PALY Apyrux Henmpesedbuprx coequHenui (79,17). 

Ilo anagoruu c ruipuacusanamu (1) B JaHHOl paOoTe MbI Ha IpuMepe TpH- 
xsJloprepMaHa* H 9THJIeHa MOKa3aJIM BO3MOXKHOCTb HCMOJb3OBaHHA JIA 9TOli 
Ie MIATHHOXJIOPUCTOBOAOPOAHOHM KUCJIOTI, B MPHCYTCTBHM KOTOPOH peakIlua 
HauHHaeTCA pH KOMHaTHOM TeMMepaType HM mpoTekaeT C OOJIbLUOM CKOPOCTbIO. 
~ B 3akuioueHHe OCTaHOBHMCA Ha CMeKTpaX KOMOHHALMOHHOrO paccesHHA 
PaCCMOTPCHHbIX BbIllle aKWJITepMaHTHApHAOB U WeliTepuos. 

B murepatType MpHBOAATCA WaHHble 10 HA:pakpacHbIM CMeKTpaM MOTIOULeHHs 
coequnHeHul Tuna D»GeH,_, (7°), a Takxxe Mo cCnHeKTpaM KOMOMHALMOHHOPO pac- 
CeAHHA pala Apyrux repMaHuHopranuyeckux coequHenui (14). Kak atu, Tak 
Wu COOCTBeHHbIe€ padoTb! OMHOrO u3 Hac (7°), a TaK2Ke MPMBOAMMbIe HW2Ke CMeKTPHI 
KOMOHHAMOHHOrO paccetHuA cBeTa WA coefquHeHHH VII—XII no3BonmsrT 
OTMeTHTb CJlefyrolilee: | 

1. C,H;GeHs (VII), v (cm): 170(1), 239(0), 347(0), 522 (6), 616 (4)i 
780 (0), 828(3), 882(4m), 974(1), 1025(1), 1220(4), 1465(0), 2062 (10), 
2871 (6); 2917 (7 p)sy2925 (2), . 295042): 

2. C,HsGeD; (VIII), v(cm7): 161(0), 232(1), 425(3), 583(7), 600 (4),| 
632 (3), 683 (1), 799 (0), 818 (0), 965 (1), 1024 (1), 1103 (0), 1167 (1), 1221 (2), 
1460 (0), 1475 (10), 2870 (7), 2915 (6m), 2945 (2). | 

3. (C2H;)2,GeH, (IX), v (cm): 170(1), 287 (2), 545(5), 686(0), 800 (0), 
$70 (3m), 966(1), 1023(1), 1221 (4), 1422(0), 1460(1), 2032(10), 2870 (9), 
2909 (10), 2928 (4), ones iy | 

) 


3 
4. (CsH,)sGeD, (X), » (cm): 172(1), 227(0), 278(3), 296(0), 459(0), 
474(4m), 511(4), 578(8), 593(4), 624(3), 968(3m), 1023 (3m), 1222(7), 
1401 (0), 1461 (10u), 2870 (7), 2910(8), 2927 (4p), 2948 (4p). 
5. (CHs)s(CxHs)GeH (XI), vy (cw): 164(3), 185(4), 286(3), 554 (9), 
586 (5), 624(3), 847(0), 969(1), 1021(1), 1106 (0), 1220(3), 1240 (4), 
142241 ), 1468(1), 2021 (5), 2871 (4) 2904 (8), 2925 (2), 2975 (3m). 
(CHs)2(C3H,) GeD (XII), v (ew): 170(1), 198(1), 282(2), 493 (4m), 
568 (10), 599 (6m), 704(0), 833(0), 968(1), 1024(2), 1112(2), 12203), 
1242 (4), 1405 (1), 1455 (7m), 2870 (5), 2908(8), 2915(2), 2976 (3). 


* B peaxuuio 6panca HGeCls c mpumecpio GeCly. 
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Miz pador no cuvianrugpuyzam uM jelitepujzam (°, 4°) nsBecTHo, 4uTO Hakanun- 
BaHve atromop H (uum D) y aroma Si B coequnenuax Tuna R,SiH,_, wa 
R,»SiDy_, (R — anucaruueckui paqukaJl) BbIsbIBaeT Noc/leqoBaTesbHOe yBesMUe- 
Hue YacTOoT KOeOaHuH Si—H u Si—D. 

ConocraBJleHHe MpWBeeHHbIX BBIINe CIeKTPasIbHbIX JaHHbBIX MM JaHHBIXx 
pador (°, 1%) nosBouneT 3aMeTHTb TOT 2%e XapaKTep H3MeHCHHA UaCTOT 
BaJIeCHTHbIX KOJIeOCanHi Ge—H nu Ge—D, a umenno: v(Ge—H) B rpynne 
=Ge—H pasya 2020 cm?,—GeH, 2030 cm, —GeH3 2062cm+ u 
GeH, 2110 cm? (cpenee sHauenve mexkyy CHMMeTPHYHOH WH BbIPOXKTeHHOK 
uactotamnu). Jlia repMaHgelTepHyOB STH YaCTOTbI COOTBeTCTBeHHO paBHBI: 
1455, 1460, 1475, 1513 cm. Oraugue uacror v(Ge—D) or v(Si—D) 
‘COCTOHT B TOM, 4TO y repMaHyeltTepHyzoB Tuna — GeDs; u = GeD, Ha6mogaerT- 
CA JIMUIb OHA JIMHHA, B TO BpeMA Kak y CHJaHyelirepuyzoB Tuna — SiDs 
uw =SiD, ux umeetca ype. STO MOKeT YyKa3bIBaTb Ha aJibHelINee ocabse- 
HHe B3aMMOyelcTBHA cBA3eH Ge—D ypyr c gzpyrom. Ilo-BuygumMomy, u3MeHe- 
HHA BeJIMYMHbI UaCTOT BaJICHTHBIX KOJIeOaHHH Ge—H u Ge—D, Tak xe 
Kak u C—H, C—D, Si—H u Si—D, moxuo cBa3aTb He TOKO C Mac- 
cOH, HO HM Cc MpHpowqow (B OCHOBHOM, OUeBHAHO, BeJIMYHHO JJIeKTPOOTpUlla- 
‘TEJIbHOCTH), MIPHCOCMHCHHbIX K I€HTPaJIbHOMy 9JIEMeHTY aTOMOB HM rpymn. 

V3 paccMoTpeHus TeX X2K€ CIeKTPOB MOXKHO TakK2Ke YCTaHOBUTb, B CorwiacHH 
c paOotamu (13,1"), xapaKTepHbie 4aCTOTbI MeTHJIbHOH MM STHJIbHOH rpynn, 
cBAsanHHbIx c Ge. Jia rpynmpbr CH; — 2To gedopmatwounaa uactota 1240 cm? 
‘M WACTOTI BaJIeHTHbIX KONeOaHHH v(C — H) 2904 u 2975 cm, a quia rpynnpl 
C,H, cootBercrBesHo 1220 cm+* u yv(C—C), B sTHmbHOM MenouKe, 965 u 
1024 cm +. Jlesbopmaiuonupie vactoTer Tuna 6 (H — Ge— H) ué6(D— Ge —D) 
pacnosaratoTca 0 muTepaTypHbIM aHHBIM (1%), B o6macTu 900 vu 600—650 cm}, 
CooTBeTCTBeHHO. B nattiem curyyae K uactotamo(H—Ge—H) ornocatcs suHun 882 n 
870 cm? (coorsercrseHHo y (VII) u (IX)), a K uactoram 8(D—Ge—D) gape 
Jmuun: 600 u 632 cm (VII), 593 u 624 cm? (X), 


QKCNePUMCHTAADHAA YACTh 


_ BoccravoBsienve aikuJrepMaHxiopuyos (6pomuyos) Mpoposzusocb B Ky6e 
peKTH(PuKawHOHHOK KONOHKH. IIpoxyKTb peakuuu oTOupasucbh MepHosuueckn, 
a 3aTe€M TIOBTOPHO pa3roHsAJINcb Ha TOH »%e KONOHKe. LiH u LiD TiaTembHO 
W3Me/IbYaIHCb Hepel OMLITOM B WapoOBOli MebHULE. 

(1) nomyuen BkomuyectTBe 4,5 r (50% or Teopun) u3 34 r CH,GeBrs (T. Kun. 
168°) u 6 r LiH B 5O Ma AuOoKcanHa. 

(11) nomyueu B KosmuuectBe 4,9 r (52%) u3 33 r CH,;GeBr; u 7 r LiD B 45 Ma 
WHoOKcaHa. 

(III) ppiqenen B KomuyectBe 11,2 r (99%) u3 28-r (CH3).GeBr, (7. kum. 153°) 
uw 4 r LiH B 50 ma qHoKcana. 

(IV) nomyyeH B KomuyectBe 7,1 r (67%) u3 26 r (CH3),GeBr, u 4 r LiD B 
D0 MJI {MOKCaHa. 

(V) nonyyen B KosuuecTBe 6,5 r (72%) uz 11 r (CH3),;GeCl (7. Kun. 98°) 
43r LiH B 50 Ma AuoKcana. 

(VI) nonyyen B KomnuectBe 4,5 r (70%) us 8 r (CHs)3GeCl, 4 3 r LiD B 
90 Mia jMOKcaHa. 

(VII) nonyuen B komnmuectse 5,6 r (54%) us 21 r C,H;GeCl, (rT. kun. 141°) 
1457 LiH B 50 ma Quokcana. 

(VIII) nonyyen B Konuuectse 6 r (56%) us 21 r C,H;GeCl; u 7r LiD B50 Ma 
[HOKCaHa. 

(IX) nowzyueH B Komuyectse 7 r 43 33 r cMecn (C2H;),GeCl, (7. Kum. 169°) 
1 (C,H;)sGeBr, (7. Kum. 201°) B 50 ma QuOyrunosoro adupa. a BoccTaHoB- 
[CeHHA Oblia B3ATA CMeCb AUXJOpHya HW WHOpomuya, NosyyenHad pH peakUnH 
04 r C,H,GeCl, c C,H;MgBr (60 r C,H;Br u 12 r Mg) B 500 ma ocupa u 


* B xnopugax (24) 1228 cm}. 
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pasoOrHaHHas MpeLBapHTebHO MOM BaK YyMOM HM Ha KOJIOHKE. 
Haiineno %: C 36,13; 36,38; H 9,89; 9,24 
CyHi2Ge. Buruucueno %: C 36,19; H 9,11 
(X) nowyuen B KomuuectBe 10 r u3 50 r cmecu (C2H;)2GeCl, u (C,H;)2GeBro, 
B 40 mia JuOyTHOBOrO spupa. 
Hatigeno %: C 36,35; 36,37; H+D 9,06; 9,17; Ge 53,88; 54,26 
CaHy)DeGe. Brruncueno %: C 30,65; H-+D 10,47; Ge 53,88 
(XI) nonyuen B KomHuectBe 6 r u3 39 r cmecu (CH;)sGe(Cl)(C2H;) (7. kun., 
125°) u (CHs)o(C.H;)GeBr (7. kum. 143°/755 mM, d?° 1,4952, n} 1,4726) B 50 mai 


AMOKCaHa. 


Hatizeno %: C 36,26; 36,48; H 8,19; 8,99 
CyaHy.Ge. Brrancaeno %: C 36,19; lab Sala 


Tl uMetHsiaTHIXJOp- H OpOMrepMaHbl Obl MOyueHb! B KOIMYeCTBe 16 Tr Kaxk-- 
oro mpu peakuuu 180 r (CHs)sGeCl, (apa onbira) c C,H;MgBr B | a adupa.., 
Tlocuie oTmeeHuA OCaj{Ka 3cSpup OTTOHAJICA, a OCTATOK NeperousAsIcA NOX Baky-) 
yMoM HW Ha KowOoHKe. Kpome MpoOJyKTOB, yKa3aHHbIX Bblllle, NoyueH) 
(CH)2GeBr, (36 r) — tT, kum. 153°/755 MM. (C,H;)(CH;),GeCl, kak NoKa3aJI aHa-) 
JIM3, COMepxKall UCXOAHbIA AuMerusquxToprepMaH. Anas (C,H;)(CH;).GeBr 
Jal cyleyloulue pesyJIbTaTHl: 

Haiineno %: C 22,88; 22,71; H 5,15; 5,25; Br 37,43; 37,72; Ge 33,80; 33,74 
CaHy,BrGe. Brruucaeno %: C 22,70; lal Bye Bye Bi Mor Ge 34,30 

(XII) nonyyex B KonmuectBe 4r u3 42,9 r cmecu C,H;(CHs;).GeCl wt 

C,H;(CH;),GeBr u 6 r LiD B 50 Ma fzy6uTHNOBOrOo adupa. 
Hatigeno %: C 36,35; 36,45; H+ D 9,37; 9,24; Ge 54,74 
CyH,,DGe. BariyuceneHo %: C 35,92; H+ D 9,80; Ge 54,28 


C,H,;GeCl, (XIII) nomyyuex cnegyroulum o6pa3om. 52,6 r cmecu HGeCl, u GeCl,, 
MoJLy4eHHOH pH B3anMoJelcTBuN Ge c HCl mpu 700° u mpezBaputerbHo Tepe- 
TrHaHHOH MO BakyyMoM, 4 1mi10,1 M pacrsopa H,PtCl;-6H,O B u-C,H,OR 
3arpyXKaJIHCb B aBTOKaB emMKocTbIO 200 mu. [pH nofaye atTusena (40 arm.) pe- 
aKUHA HauHHalacb HEMeJICHHO H COMpPOBORK Malach 3HAYHTeCJIbHbIM BbIeseHHeM 
Tenia (60—80°). Beero normoTusoch 35 arm. aTuseHa. [locme pasroHKu 3ary- 
CTeBUIHX MpOLYKTOB peakWHu Tok BakyyMom (78—80° npn 110 mm pr. cr.), 
a 3aTeM Ha kKOJIOHKe Bbigeteno: 1) 5,5 r GeCla—vr. kun. 82°/763,5 mM; 
2) 15 r C,H,GeCl, — tT. kun. 139°/763,5 mm, a> 1,6006 n® 1,4730. | 
SHaUMTeIbHOe KOJIMYeCTBO OCTaTKa (26 r) OT pasroHOK, a TakxKe 3arycTeBa- 
HHe MpOXYKTOB peakIMH CBUJETeIbCTBYIOT O BO3MOXHOM B YCJIOBHAX OMbITa 
pacnafe HGeCl,. | 
Mucrutyt oprannueckot xumuu um. H. J. 3enuncKoro Ilocrynuso. 
Akayzemuu wayK CCCP 5 V 1958 


MusnyecknH uHcruTyT uM. II. H. Jle6enesa 
AxajemMuu Hayk CCCP 
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XHMH fT 
Axanemuk A. B. TOMUHEB u B. JI. BAHCEP 


PUAPOTEHH3AHHA HEKOTOPbIX HECHMMETPHUHbIX 
JUAPHJISTAHOB 


B paOorax (1°) no ankuHpoBaHHIO alleTHJIeHOM TONYyOua, H30lponus6eH- 
30a, FHH3OMpoMHIGeH3oNa, PeHOIa, Kpesoa, B-Hadbrosa C MOMOLbIO KaTaJu- 
satopa H;PO, -BF, nojwyueHbt HHAMBHAyabHble CoeqMHeEHUA — MapuJaTaHbI 
o6meh dopmynbr Ar—CH—Ar uan HO—Ar—CH—Ar—OH  oxcuan- 


| | 
CH CH3 


apHJI9TaHb!. 

OTH COeAMHEHHA MbI NOABeprasu rHsporeHusalluu B yCTaHOBKe cucTemb! My- 
caepa—TasiblepHa Ip MOBBILIeHHBIX TeMMepaTypax H aBJIeHHH C IIpOMbIIWIeH- 
HbIM KaTau3aTopom Ni Ha ku3esbrype. 


TumporeHu3auua 9THANReEHARUTONAUAA (DT) 


B aptokiaB momectunu 20r OTT, Sr Karanusatopa; remnepatypa 250—300° 
Mw Japsaenve 100—150 arm. 

Ilo ucreyenun 8 uac. IPOLYKT 3 aBTOKJaBa Obl CMT, OT*HbTPOBAaH, Mpo- 
MBIT WLeOUbIO, BOLO, BLICYIICH XJIOPHCTbIM KaJIblMeM HM TeperHaH NOX Baky- 
ymom. Ilonyuena Mpo3pauHad MaCJIAHMCTaA XHLKOCTH, T. KAN. 108—110°/2 uM, 
d° 0,8502, nj 1,4800. Mon. Bec HaiifeHo 216; BpruncneHo Ana CygH,, 222. 
MRp uailizeuo 72,8, Bsbruucseno 71,7. 

CoequHeHve MOxeT ObiITb MAeHTHpuUMpOBaHO Kak 1,1-(4,4-qumerua) u- 
ILM KJIOreKCHJI3TAH 


CH, 


Tuxporenhu3sanuaA ITUANACHAUH 380NponHAGeH3:0Na 


CH, 


IIpopoqumacb B YCJIOBHAX, AHAaJIOTHYHbIX Fru pHpoBaHHlo QJLT. Honyuex- 


HbIM MpOLyKT — MaCJIAHHCTaA MpOspauHas *KHAKOCTb, T. KUM. 160—162°/4 mo. 
a ©0,8989, np 1,4898. BasKkocrh mp 50° 20,4 cc, pu 100° 3,9 cc. Mou. 
Bec Halimeno 275; 279; BpruncmeHo WA Cy Hy 278. MRp Halizeno 90,0; Bbruvc- 


neHo 90,2. 


AOS) 


| 
CoequHeHue MoxKeT ObITb HAeHTHPpHUNpOBaHO Kak 1,1-(4,4’-tHH30mMponHa) 
JMUMKIOreKcHI3TaH 


CH, 


Cunqporenu3aluna 9THAMMCHAUAUH3Z8O0NpONnnHTOeH380ONAl 


u-C3H, CH u-C3H, 


CH; 
u-C3H, u-C3H, 


2 ma 


B, pe3yaptate TYHIpHpOBaHHA B aHaMOTHYHBIX NpeAbIAYUIMM YCOBUAX HO- 
ay4eH MpoxykKT — upospauHad BA3KaA 2%KuKocTb, T. KUN. 177—179 /1 wna 


Hey 1,4980. Mon. sec Haiimeno 356; BrruucneHo Quid Co6Hs9 362. , | 
CoequHeHve Moxer ObITb HeHTHpuMpoBaHO Kak 1,1-(2,2’, 4,4’-rerpans3o- | 
TIponna) WMWUKOreKcusaTAH 


aoc rye eee 
. Chis 
u-CgHy u-C3Hy 
Tunqporehu3auua ankunata hdenona 


Wo Scion 


CHy 


IIpopoqunacb npn tremnepatype 280°, qaBsenuu 100 atm. c KaTamusatopom Ni 
Ha KH3elbrype B KomMuecTBe 20% OT aslKHaTa; pacCTBOpHTeb — H-remtaH. 
T'uqpupopanue mposomxKasocb B Teyenue 10 vac. 10 NOJyYeHUA OTPHIaTebHO! 
mpoObl Ha d@opMasurosyio peakuuio. OummeHHbIit mpokyKT — rusporenu3saT — 
Mpospaywad BASKam *KuyKocTh: Nj’ 1,5065, di’ 1,007, rT. kam. 160—165°/6 mm. 
Mow. Bec HaliqeHo 236; 232; ppruncneHo aia CisH26O2 226. 
.MRp dHalizeno 66,5; Bpruucneno 65,5. CoequHeHue MoxeT ObITb uyeHTHcpU- 
IMpoBaHo Kak |,1-(4,4’-quoKcn) AMUMKOPeKCHJI9TAaH 


] 
HoH cH on 


CH, 


lugp OPE He Ssanien tl oy Ml eeu e i -O-skKe Daesor Oneal 


oe es a OH 
CH 
CH; 2 CH; 


NPOBOMMaCh TaK 2%Ke, Kak alkWJlaTa denoua. Tlonyuena mpospaunad Baska | 
*KuAKOCTH. T. Kun. 160—165°/3 mM, np 1,4815, d°? 0,9620. Mow. Bec HalileHo | 
260; BEIUHCIEHO AIH CygH,,0, 254. MRp naitqeno 75,5; Beruncieno 74,8. 


CoeMHeHHe MoxerT ObITh HACHTHUILMpPOBaHO Kak 1,1-(4,4’-nuoxen-3,3’-nuMe- | 
HJ) IMUM KIOreKcusaTaH 


: | 
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Tuaporenu3sanuad ankunata B-HadtTona 


Tuaporenu3auna MpoBosunacb B YCOBHAX, aHalOrHuHBIx TIpeAbILyLULuM. 
Tlonyyena mpospauHasd BaA38Kad *KUKocTS. T. Kun. 178—179°/1 wm, n79 S151, 


ad’; 0,9800. Mow. Bec. HafizeHo 308; 302; BpruucneHo yaa Co2HesO 304. 
MRp Haliqeno 92,5; Bpruncuieno 91,6. 


Iloyuenvoe rujpocoeyquHeHve MoxKHO uAeHTUpULNpOBaTb Kak Ju(Terparuy- 
pouadro)nupau: 


Tonmyyenupie BUepBble TaKMM IYTeM THpocoeqMHeHHA MOryT CJIyxUTb 
OCHOBOH JIA rtyOoKoro TeopeTH4ecKOrO MH MpakTuyecKkoro M3yYeHHA peakUHU 
Tuporenu3saluH [Mapu9aTAaHoOB. 


Mockopckuit HepTAHOH MHCTHTYT Ilocrymusto 
um. MW. M. Ty6xuua 29 V 1958 


UMTMPOBAHHAA JIMTEPATYPA 


"Dp . sib a uce p, JAH, 87.2\2.4 (1952). a Bivig Bra 


ucep, A.M. Iloauxap- 
moBa, JJAH, 84, N1(1952). *B.JI.Batcep, JAH, 108, N5(1955). *4B.JI.Bat- 
cep, A.M. Ilomuxapnosa, JAH, 108, N 3 (1956). ° B. JI. Batice p, JAH, 


415, Ne 1 (1957). 
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Joxrnagp Akagemun nayr CCCP 
1958. Tom 122, Ne 3 


C. HW. )KAAHOB u akayemuk A. H. ®@PYMKHH 
NOJIAPOFTPA®UA HOHA TPOTMJINA 


TlomsporpamMa WOoHa TpomMJiMA (C,H?) na done LiCl cogepxxur tTpx Bower 
(puc. 1, 3), 43 KOTOpBIX TpeTbA C 9), —1,5B(H. K. 9.) OTBeyaeT paspaLy) 
H*-vonop, BOSHNKarollHx np rH~posMse comm Tponuuna (*). B jaHHOM coo6-; 


a, Gunfem 


t,Ma 
420 


-O5 “10 “45 9,6 


Puc. 4. Moumapwsayvonnpie HW dvleKTPOKanWJApHbIe 


KpWBbIle HOHAa TponMsHA. CoctaB pacTBOpoB: 
[LiCl] = 0, 1 M; [C,H,ClO,]: 7 —0, 2—2- 10-4, 
3—95-10-3 M; [xenaTunal: 1—3—O0, 4— 


1,48 - 10-8, 5—: ,1 - 10-8%. Kpupan 6 u3mepena 

B pactpope 0,1 M HClO,, kpupaa 7 — B pacTBope 

On MM IeQOn es OW IMCs ee 25, 

Kpusax 5 pacnonox*KeHa HHKe KpHBOM 4 u3-3a 

pasOaBleHHA pacTBOpa M0 TpOnHIMIO pacTBOpOM 
2KeaTHHbI 


PHSHTECKAA XHMH A’ 


ILCHHH paccMaTpHBaeTcA mpHposa) 
OCTaJIbHBIX BOJIH. B KayecTBe uc-} 
XOWHOrO MaTepvaia B paboTe Obit} 
HCHOJIb30BaH MepxJlOopaT Tponwsna. | 

TIpa [C,H7]<3-104 M nona- 
porpaMMa COjepxKUT TOJbKO MepBYIO 
BOJHY (puc. 1, 2) cou, = —0,30B, 
mpelevyIbHbIn =TOK KkoTopol mpo- | 
NOpuHoHa eH VA (h— Beicora 
cTo6a pryTH Haq Kamel), uTo 
yKa3bIBaeT Ha [uCppy3HoHHyto MIpH- 
pony ero. HakJioH 93TOH BOJIHbI 
papeH ~ 80 mB. CormacHo MHK- 
POKYJIOHOMeTPpHueCKHM JaHHbIM He 
1 Momb C,H} np soccranos- | 
JieHHH pacxojyetca 1 hapayer 
aJleKTpHyecTBa. B W3yyeHHOM HH- 
TepBasie (104 — 1M) g:), He saBuCHT 
ot [H*]. Takum o6pa3om, Han6o- 
Jee BepOATHBIM TpescTaBsIAeTCA 
CJIEMYIOULMH ~MeXaHH3M BOCCTaHOB- 
nenua C,H,: | 


C,H? +e-—-C,H, (paquxan); (1). 


9G HCL Gale 
(quTponMni). 


(2) 

STOT BbIBOL MOTBepxKLaercs. 
janHpimu = Jlépunra u Kpayxa (°), 
KOTOpPbIl€ MPHrOTOBHJIH AATponMnM 
BOCCTAHOBJICHHEM COJIM TpONnMInA 
I[MHKOBOH TIbIJIbIO. 

V3 cpaBHeHuad novispH3salvoH- 
HOW WU QICKTPOKalHJJIApHOH * KpH- 


BbIX TpomusMaA (puc. 1) eneqyer, uro MonbI C,H}? sBoccranaBuBaloTcaA = B al- 
copOupoBaHHom cocTosHun. IIpu sToM MoxKHO MpeycTaBuTb cee, YTO aycop6upo- 
BaHHbIN payuka C,H, cBa3aH C MOBEPXHOCTbIO MeTAJIIa C MOMOLIbIO IICKTPOHA.. 
IIpu Tako TpakTopke pa3pxaq, HOHA TPONMJIMA OKa3bIBaeTCH aHaJIOrMYHBbIM pa3— 


QNekTpoKanMIApHbIe KPUBbIe OEM U3sMepeHH|M. A. | eposnuen| u H.C. [lonsnoseKoii 


Ha Kadeype siektpoxumun MockoscKoro yuuBepeutera. 
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AMY MeTaJIM4eCKUX KATHOHOB, KOTOPbIe NPHCOeAMHAIOTCH K pellieTKe MeTaula, 
3AMCHAH MOVJICKY Jbl BOWbI THAPaTHOH OOOMOUKH Ha 2JIEKTPOHbI MeTava. 

Tpeqnonoxenne, CorlacHO KOTOPOMy B aj\cOpOMpoBaHHOM payuKale Tponu- 
IM B KAKOH-TO Mepe COxpaHAeTCA HOHHAA CTpPYKTypa, MO3BO/IAeT OObACHUT 
THOCUTEJIbHYIO YCTOMYMBOCTH STOO acopOupoBaHHOrO payuKasla, UTO O/KHO 
-OCOOCTBOBATH MOBBIINeHHIO eTO CTaltMoHapHolt MIOBEPXHOCTHOH KOHILeHTpalluu 
IPH NpoOTeKaHHH SJIeCKTPOAHOTO Mpollecca U, CeOBaTebHO, peaKILMH [MMepu- 
salt. Kak u3BecTHO, B CJlyuae TaJIOMJONPOMSBOAHBIX BOCCTAHOBeHHe OObIUHO 
AMET C MPHCOeMHEHWeM JBYX 3JIEKTPOHOB HM MpHBOAMT K 3aMelleHuIO rasonya 
30N0PONOM Ges yBOCHHA UMCNa ATOMOB yrslepoqa B MOvIeKyvIe (7); 


if 
- 05 j “OIF 9,8 


uc. 2. Bansuue KJ na nonsapusaynonupre Puc. 3. Bamanne 6-HapToma ua nomapysaly- 
(PHBbIe TponHHA. Coctas pacrBopos: 0,1 M — onHy!o KpHBy!lo TponHaHA. CocTaB pacTBOpoB: 
iC] + 10-°M C,H,ClOg + KJ. [KJ]: 2—0, 1—0,4 M KCl + 10-3M C,H,ClO, (t= 25°), 
2—5 + 10-5, 83—5 -10-*M. 401M KJ4+ 2—0,1 M KCl + 10-3M C,H,ClO, -+ Hacpint. 
+ 10-§M C,H,ClOg + 5-10-3% xxenaTHHEI;  -Hadtom (¢t = 25°), 3 —0,1 M KCI + 10-3mM 
fie C,H,ClO,g + nacpim. B-Haptom (¢ = 50°) 


IIpu [C,H7]~3-104M pocr nepsoli Bonnet npekpamjaerca. Jlampneliniee 
ospactranue [C,H;] mpuBogxuT K HOABeHHIO BTOPOli BOJIHBI Cc 1, ~~ — 0,7 B 
puc. 1, 3). B 9THx ycuIOBHAX {pp MepBOH BOJIHbI eNlaeTcA MpoMOpWMoHaJIb- 
ibIM A, UTO YKa3bIBaeT Ha aJCOPOUMOHHYIO MpHpoxy BOJIHbI. CyMMa inp JBYX 
OI mponopunonambna YA* u[C,Hy], v. e. onpenensetca  pnuchbysuert 
7H; .. MukpokyslonometpuecKHe H3MepeHHA ToOKasaJIM, TO Mp NoTeHMasax 
TOPOH BOJIHbI mpollecc OcTaeTCA OHOIJIEKTPOHHBIM. 

Tlocme usBecrHoii paOotnt BpazuuKu (*), B KOTOpOli Ha MpHMepe MeTHJIeHOBOL 
oul y6ol 6biia paspaboTana TeopHA aCOpOMMOHHDIX BOUIN WIA OOpaTuMbIX CHCTeM, 
BIO HalieHo Ooubiioe 4UHCIO OPraHuuecKHX HM HeOpraHHyecKHX COeMHEHHIL, 
akxKe OOHapy2KMBalolluX ajCOpOMHOHHble BOJIHbI. B OoubuIMHCTBeE ci1yuaeB, 
Oporto 6e3 LoKasaTebCTBa OOpaTHMOCTH Mpollecca, NOABJeHHe ajcopOlMoHHOl 
PeBOJHbI CBA3bIBAeTCA, KaK H B TeopHd BpAMyKh, C BbIMTpbIIMeM 9Hepruu pH 
WcopOuuu mpodyKTa BocCTaHOBJIeHHA. 

Ancop6uvoHHad BOJIHa TpOMHIHA OOJaaeT CBOMCTBaMH, CYyIIeCTBeHHO OTJIN- 
alolluMH ee OT BOJIH BpMuKu: 

1. Cormacuo Teopun BpzuyKH, 43 inp ACOPOMMOHHOM BOJHbI MOET ObITb 
BIUHCJICHO MaKCHMaJIbHoe UHCIO MOJIeKYJ, acopOupyeMbIx eMHHIMel NOBepx- 
OCTH JIeKTPOa, H NoMa yb, 3aHHMaeMat OHOH MOJIeKyJIOH. Takoli xe pacyer, 
PIMOJIHCHHbIM JIA Halllero culyyad, MPHBOAMT K CJIMUIKOM MaJIOH BesJIMYHHe 


* Bemecrpue 3TOFO BEICOTAa OHO BTOPOH BOMHbI C pocToM h yMeubulaeTcx, YTO Optio MpH™ 
ato B (4) 3a yKa3aHHe Ha KHHETHUeCKYy!O MPHpOAY BOVHEI. 
413 


—5,6 A? na pagquKkan C7H,. SanmKeHHble BeJIHUNHbI ObIIM MoyyeHbI M ApyriMH 
apropamu (°,°). | 

2. Bonnpt Bpawyku C pocToM TeMMepaTypbl HCYeEsAaIOT BCJIEACTBHE CHHKCHH Ss 
alcopOupyemocru (*,”). ANcopOWMoHHad BOJIHa TPONHJINA C pOCTOM Temmepary ppl 
BospacTaeT, IpHyemM TemMepaTypHbili KoappulluenT inp B HHTepBasle 25—95" 
paBeH mpumepHo 1,5% Ha rpajyc. 

3. pu fo6aBseHuv MOBepXHOCTHO-aKTHBHbIX BeLILeCTB, ajcopOupy!Ouluxcs 
Ha pTYTH Goslee NpOuHO, eM MIpOAYKT BOCCTAaHOBJeHHA, BOMHa DpyqwuKn ucye- 
saer (4,°,°). IIporuponomoxHoe MeHcTBHe NMOBeCPpXHOCTHO-aKTHBHbIe BeuleCcTBa 

OKa3bIBaloT Ha ajCOpOWHOHHY! BOJI- 
Hy Tponusua. JioOaBleHue noBepx- 
HOCTHO-@KTHBHbIX A@HHOHOB MPHBOLMT 
K BO3PaCTaHHIO ipp aCopOlHoHHOl 
BOJIHbI B OFpaHHYeHHOH WIM Jake Ba 
BceH OOacTH NOTeHWMaoB afcopo; 
IMOHHOM BOJIHbI LO BeIMYHHI inp BTO4 
poli BowHbI (pc. 2). AKTHBHOCTb aHH- 
OHOB B YKa3aHHOM CMBICJIe BospacTay 
er tpe pai yeuBrteNSer me | 

OnbiT moKa3biBaeT, YTO aHaJlo4 
THUHO JeHCTBYIOT HelTpaJIbHble Mo} 
JIeKYJIbI OPlaHHUeCKHX BeUleCTB, Ha4 
mpumep, B-HadTom (puc. 3), Kamdo4 
pa, THApoXHHOH, MapaTomyuquH ‘ 
*KellaTuHa (puc. |) uw Wake KaTHOHBI. 
HalpuMep, CaMH HOHbI TponHJH 
IIpH JOCTaTOUHO BbICOKOH KOHWeHTpa 
uuu (puc. 4). Elogqo6upie acbdext 
HaOiolaiucb HU JpyruMu uccieqoBa 
Temamu (2°-1), 

“05 10 irek Takum 06 pasoM, mpupoya az 

COpOLMOHHOH BOJIHbI TPONMHJIMA oT 
Puc. 4 Tloaspusanvonme xpapste rpormms HUHA OT Mpupowbt BoH BpauuKe 
TIpH pa3JIMUHBIX ero KOHIeHTpalHAx. CocTaB OueBuHO, MOABJeHHe alcopOlvoH 
pactBopa: 1 —0,1 MLiCl + 10-°MC,H;ClO,, How BOJIHbI TPONWIHA  sABIAeTCS 


800; 


200 


100 


ror ve ee parents a reg HOI CuleqCTBHeM TOPMOXKeHHA IJIeKTPO} 
+ ay. Mi CHCIO, Horo mpollecca alcopOWnoHHo mex. 


KOH WuTponuaua*. Bpicora azcop6: 

IHOHHOM BOJIHbI OMpefeaeTcA KO 

JIM4eCTBOM HOHOB C,H,*, poccraHoBseHHe KOTOPbIX HeEOOXOAHMO JWIA NMOKPbITHs 
MOBePXHOCTH SeKTPONa CMOWHOH MIeHKOM JHTPONHWIMA, yBeIMYeHHbIM He 
KOMueCTBO HOHOB C,H,*, mpokykT BOCCTaHOBJIeHHA KOTOPBIX JecopOupyercs 
c noBepxuocTu. Jlecop6uuA, oveBHAHO, yCKOpAeTCA C TeMNepaTypou, Vem H ompe! 
WeAeTCH HaIM4UHe NOJOMRUTeIbHOrO TeMMepaTypHOro Kosc*pulvenHTa Unp. | 
Jlto6onbITHO, UTO pH HeoOpaTHMOM BOCCTaHOBJIEHHH TasO“LONPOW3SBOAHbIX 
WUKJIOreKCaHa, Kak NoKa3aiu Kemyaa u Ll[ncax (2°), acopOuna enon pS ae 
IIPHBOLMT K MOABJICEHHIO aCOpOWHOHHOM MpeJBOJHEI, T. e. K OONerueHHIO pO: 
tlecca, a He K TOPMO?KeHHIO, Kak 9TO CuIedyeT U3 TeopHn BpazvyuKu MA 00 paTuMbs 
TIpOWeccos. a) | 
TIpounocts alcopOiun LuTpomMNA, OCylecTBAAeMOH, CoracHo mpezcTaB 
Jienuam M. A. Teposuua (*°), 3a cueT B3aHMOJeHCTBUA C MeTaJIJIOM T-3J1eEKTPO: 
HOB, C POCTOM OTPHWLaTeJIbHOrO NOTeHU Mala OCMAGOIAeTCA, UTO MPHBOAUT K cHATHK 
TOPMOXeHHA MH MOABJICHHIO BTOPOK BoJIHBI (puc. 1). | 
IlosepxHocTHo-aKkTHBHble BelllecTBa, alcopOupylouMeca mpouHee uTponH 
JIMA, MpenATCTBy!OT OOPaso0BaHHIO aCOPOWMMOHHOFO COA LUTPONNIUA, HO CaMt 


* AnanorMunoe TOMKOBAHHe IIPHUMH NOABICHUA asCopONMOHHO MpexBoHE! pH HeoOpa 
THMOM BOCCTAHOBJICHHM BaHaaTa HaTPHA OpiIo WaHoO HegaBHo UImugom u Peiinn (14). 
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B HCCeQOBaHHBIX HaMH CJly4aaX CTOJIb CYMeCTBeHHOFO BJIMAHHA Ha KHHeTHKY 
SEKTPOAHOTO Mpollecca He OKasbIBaioT. OnbIT noKasbiBaeT, YTO MO/IHOe ycrpa~ 
HeHHe TOPMOXKeHHA NOOaBKaMH MOBeEPXHOCTHO-aKTHBHBbIX BelleCTB MOCTHTaeTCA 
He Bceryja. B rakux culyyaixX Ha MepBoll BoAHe TponuuA HaOsMIOZaeTcA MHHUMYyM: 
ToKa (puc. 2, 2 u 3, puc. 3 x 4). 

B oTfcyTcTBue MOBepXHOCTHO-aKTHBHBIX BEL[ECTB Ha BTOPOIi BoJHE TPOnHIHA 
pasBuBaeTcA NoAporpaduyeckuli MaKcuMyM csioOxKHOM cbopmp! (puc. 1, 3), 
NerKO NOLaBAeMBIM AKeaTHHOH (KpuBble 4 u 5). BOu3n noTeHtluana Jecopounn 
AMTpONnWIHA TOK MaKCHMyMa BoSpacTaeT, a 3aTeM pe3KO CHM KaeTCA. OTOT cna. 
TOKa Me€pBOHaaIbHO OblJI HelpaBHJIbHO HCTOKOBaH (1) KaK mpeKpallleHHe mpo- 
mecca (1) mpu ecop6unu. Heo6xogumo jabuelituee uccneqopanne. 

B mpucytcrBuu voHoB J” uw xKelaTHHbl, KoToOpad NoGaBlaNach WIA nolaB- 
JIGHHA MaKCHMYyMA€, yaJlOCcb OMpefeIMTb POpMy BOJIHbI TPONMJIMA, He HCKaKeu- 
HOH afcopOuuel AuTponnaiua. B stux ycOBMAX BOMHAa TpOMMJIMA He CHMMeTpH4- 
Ha: BEpXHAA ee YACTb MeHee KpyTas, YeM HHKHAA. Takad PopMa BOJHbI COOTBET- 
CTBYeT MpeACcTaBeHHAM OO COpaTHMOCTH JeKTPOAHOH cTraqun (1) c nocdenyro- 
ule Obicrpoli AuMepu3alineli mpokyKta BoccTaHoBseHusA (2)* (27). 

IIpoxyk? nosHoro ruypoiu3a com TponusMA — oKucb Tponusmus (7) OOHa- 
Py2KuBaeT OJHY OJHOSICKTPOHHY!O HeoOpaTumyto (HakJIOH 87 MB) BOJIHY BOCCTa- 
HOBJICHHA C 1, = —2,09 B. 

ABTOPbI MOJIb3YIOTCA CLyUaeM BbIPasuTb mpusHatebHocTh M. E. Boapnuny 
3a IIpefocTaBJleHhe NpemapaTa NepxXJiopaTa TponMiuaA. 


Ilocrynuso 
19 VII 1958 
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* Pemenne 3alaun JA 9dToro Cayuad Obwio LoBeAeHO AO KONA B.C. KppistoBpm u 

B. M. Tpadospm. Jlaa umxknero u BepXHero y¥aCTKOB BOJHbI OplIH MOMYUeHI BA PasJIMUHBIX 
YPaBHeHUA BOMHEI, XOPOLO OMMCHIBAIOUMX SKCICPUMEHTAIbHY!O KPHBYt0. 
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Jloxxann Akayemun nwayk CCCP 
1958. Tom 122, Ne 3 


PH3HYECKAAH XHMHA 


M. T. KAPAHEP 


VW30TEPMA AJICOPBLMH A30TA MPH HH3KUX JABJIEHHAX 
(IIpedcmaeaeno axademuxom M. M. Ty6uxunoim 13 V 1958) 


AxcopOmua ra30B Mp HH3KHX JaBJIeHHAX MOUTH He MpuBJeKa/la LO HeaBHero 
BPeMeHH BHUMaHHA UcCJeqoBaTeeh. B cBaA3H C pasBHTHeM TepMOJ,MHaMHKH 
ANCOpOLMH SKCMepHMeHTaJIbHble LaHHble B STOW OOaCTH MpHoOpesH BarkKHOe 

3HaueHHe, B UaCTHOCTH WIA BbISHC- 


MON/e 
/ JIGHHA MOBePXHOCTHOPO aBJIeHHA 


Jl 


OMpOBaHHbIX Ha TBepJlOH NoBepxX- 
HocTH. Takue JaHHble HeEOOXOJHMbI 


peHua acopOunu ra30B pH HH3- 
KHX  \aBJICeHHAX HMeIOT H MIpH- 
KJlaqHoe 3HaueHWe, B 4aCTHOCTH 


Adcopbupobanned obbem 


IIpHMep, B MeTaJIJIM4YeCKHX cocy- 
Wax Jibioapa WIA C2KHKeEHHBIX 


WM JHTPONHH MOJIeKYJI Ta3a, aXcop- | 


TakxKe WIA UccieqOBaHHA Heol- | 
HOpOJHbIX moBepxHocTeH. [3me- | 


B BaKYYMHOH TexHvKe. Tak Ha- 


003) 
ra30B aCOpOeHTbI HCMOJIb3YyIOTCH | 
00/ WIA MOTOULEHHA OCTATOUHBIX Ta- 
30B Ip JaBleHuax 10-°—10-° um 
Die crs 


Puc. 1, W30repmpi afcopOunu a3o0Ta pH Temnepa B mociielmee: BPeMa TOSBHJCA 
: rel M - 
typax 77,64 90,1° K mu faBnennax or | - 1075 pam pador mo acopOuMH IIpH HH3- 


yo 5-40? mm pr. cr. [upp Ha Kpuppix coorset- KHX HaBJICHHAX, Ol PaHHYeCHHbIX, B 
CTBYIOT HOMepaM OOpa3oB B Tab. | OCHOBHOM, OOJIaCTbIO OTHOCHTEJIb- 
HbIX JaBeHHi p/p >10-°%. 3ana 
yeli JaHHOM paOoTbl ABJAeTCH yCTaHOBJIeHHe 3aKOHOMepHoOcTeli pH alcopOlHu 
B OOaCTH HU3KUX JaBJIeHHH BIVIOTb AO paliona mpHMenuMocTu 3aKona Teupn. 
Cato iWelbiO ObIIM CHATbI H30TepMbI alcopOuun a3ora upn 77,6 u 90,1° K 
MW aBleHHAx Jo p/ps= 1-10~* HecKombKumu agcopOentamu. Usmepenus mpose- 
eHbl OObeMHIM MeTOJoM™. IIpn Japnenuax Huxe | -10~3 mM pr. cr. paBHoBecHe 
focTurasiocb uepes 15—25uac. IIpu onpegenenun jaBieHuaA BHOCHJacb 
nMompaBka Ha TepMOMOJeKYJAPHbI Spex ('). PesyabTaTbl OMbITOB IpPHBeLeHbI 
Ha puc. l. 

XapakTepucTHKa UCCAeAOBaHHBIX afcopOeHToR Jana B Taba. 1. V3mepenna 
AWA KyCKoBoro cHMKaresn KCM un amomorena A-2 OpluIM BbINOHeHbI paHee 
(*). B ra6. | npuBeqenbl Takxke aHuble JWI HerlopucToro alcop6exta — cepHo- 
kuculoro Oapus (*). YAetbHad moBepxXHocTb axcopOeHToB onmpelesteHa MeTOJOM 
IIpeWIO2KeHHBIM aBTOpOM (?). 

OcHoBHat TpyAHOCTh yCTaHOBJIeHUA OOWMX 3aBUCHMOCTeli IPH MaJIbIX cTe- 
N€HAX MOKPbITHA MOBEPXHOCTH 3aKJOUAeTCA B OOMbUIOM BJIMAHHM HeOHOpo- 
HOCTH MOBEPXHOCTH Ha aCOpOWMOHHEIe CBOlCTBa B STON OOMacTH. ARcop6unsa 
MPOUCXOMMT 3eCb, B OCHOBHOM, Ha HavOoJlee aKTMBHbIX y4aCTKaX MOBepXHO- 
CTH, B YaCTHOCTH B YJIbTpaTOHKMX Nopax. Kak u3BecTHo, npn p-—>0 aycop6- 


* B mpoBeseHuu OnbiToBR ipHHHmMasa yuacrue A. VW. Jlannsauna. 
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Ta6Omuyna 1 


XapakTepuctuka afcop6exTos 


NeWNo Hanumenopanue o6pasia Teo S, M?/r ea c) D 

1 Koxkocosblit yroub HENS 1564 6,38 7,96 0,0215 
{* » » 90,1 1604 6,22 10,6 ONOS30 
> CumKarestb KCM xyck. 77,6 629 0,42 4, 84 0,0247 
oF Cuankaretb KCM rpau. 90,1 426 5,84 PAD t 0, 0448 
4® Cusukarenb C-Y 90,1 393 0,39 0,90 0 ,0290 
3) Cuaukoasporesb 77,6 338 4,96 13. 2) 0 ,0414 
Op Cunukaredb KpynHonop. 90,1 339 Dar So) 0, 0564 
7 Asmomoresb A-2 77,6 143 Dy OM 6,69 0,0281 
8 AK7HBHbIM PuIHHO3SeM TH 114 oO WAS 0,0275 
i » » 90,4 113 ie A 4145 0,0357 
9 CepHokHcublit Oapnit I a 9,4 5,98 3,20 0, 0169 


WMA WosKHa MOMYHHATECA 3aKkony Tenpu. B OombutmucrBe 9KCIepHMeHTAaJIbHbIX 
pador 27a oOslacTb He Oblla MocTurHyTa. B HekoTopbix padoTax nponopunoHawb- 
HOCTb M@KAY alcopOlnel HW LaBseHHeM ObiJla HaiieHa pu CpaBHUTeJIbHO BbICO- 
KUX aBsleHHax (*,°), YTO CBA3aHO, NO-BHAMMOMY, C MaJOH MpOXO/2KUTebHOCTbIO 


04 


U1 Ue NER TS 
MMON/e 


g —-— 
Puc. 2. U30repmpl aqcop6unn a30Ta B KOOpAMHAaTaxX ypaBHeHHA 


Busbamca — Teupn. Lluppst Ha KpHBbIX COOTBeETCTBYIOT HO- 
MepaM OOpa3uoB B Taos. | 


MMON/e 


ONBITOB, HefocraTouHol WA MOcTHxKeHUA paBHOBeCHOTO COCTOAHHA. Una mper- 
CTABJICHHA OMbITHDIX JaHHbIX B OOJIaCTH HH3KHX JaBJIeHHH PeKOMCHAOBaHO He- 
CKOJIbKO ypaBHennit. BombuiuncTBo uccsegopatesen (°~°) cuntaeT HanOoulee 
(IpHroAHbIM ypaBHeHHe Mpelinganuxa. B psxqe cayyaes xopoltiee npHOAWKeHHe 
qaioT ypapHenua M. M. y6ununa u JI. B. Pagyuixesuya ( ) nu Jlourmropa(*”) 

Kak caleqyeT H3 Bula H30TepM Ha puc. |, Halu ONbITHbIe LAHHbIe B oOulacTu 
HM3KUX aBJleHHli He NOMUMHAIOTCA ypaBHeHHIO DpehHMinxa. Y pabHenne 
M. M. JlyOunuua u JI. B. Pagyuixesuya (!*) B yrouHeHHoi ope (°) uMeer 


cWIeYIOULNH BHI: 


Iga=—D(ig2), (1) 


re 8 — creneHb NOKpbITHA MOBepXHOCTH. OnbiTHble JaHHbIe culeyior ypabue- 
auio (1) mpH oTHOCHTeIbHbIX JaBseHuAx or 0,005 —0,03 yo 10 —10-*. B o6- 
actu Oouee HU3KUX JaBJleHHil TOUKH YKJabIBaloTCA Ha NpAMble JIMHUU B KOOP- 


muatax lg 0—(Ig 2-)? na amcop6entos NoNe 1, 5 u 6. 
i i cex 

Uccneqopanve moKa3aJio, 4TO HavaJibHbIit yuYacTOK H30TepMbl AIA BCE: 
U3YUCHHBIX AXCOPOeHTOB MOXKET ObITh C JOCTATOUHbIM TIpHOIM2KeHHeM MpeCTaB- 
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f §=3aKas 844 


= a oe | 
JleH TIpaAMOH JIMHHeH B KOOPAMHAaTaXx lg at ypaBHeHus Busbamca — | eHpH: © 


lg = A—Ba, (2) | 


rye @ — aj\copOupoBaHHoe KosMUeCTBO Ta3a, P — COOTBETCTBYIOULee aB/eHHe, 
A u B— nocrosuupie. Ha puc. 2 npHBefeHbl B yKa3aHHbIX KOOPAMHAaTaxX Ha- 
YaJIbHble YUaCTKH MOJYYeHHbIX HaMH H30TepM. TouKH yKJafbiBaloTcA Ha TpsAMBIe 

Ip flaBeHuaX HuxKe 1—2-107° mm pr. 


40 ct. Ypapueune (2) MoxeT ObiTb mpecTaB- 
JleHo Tak»ke B CJleyIOuleM BHJle: 
0 

3 ] = « — 86, 3) | 
Sry mows eae! (3) 

Y rye @ u B — Oe3pa3MepHbie MOCTOAHHHIe. 
es YpaBHeHue (3) MOKeT CJY2XKUTb MA 
IIpecTaBJIeHHA V30TepMbI aCopOWwHH mpH 

003 68 or 0 go 0,1—0,3, Torqa Kak ypaBHeHHe 
(1) oxBaTbiBaeT oOsacTb 0 ot 0,1—0,5 zo 

gf 0,75—0,9. Takum o6pa30M, o6a ypaBHe- 


a <a ee HHA OXBaTbIBalOT MOUTH BCIO MOHOMOVJIeKy- 
JiApHy!O OOslacTb aycopOuuu. Ha puc. 3 


fs npHBeweHa B Ka¥eCTBe NpHMepa H30TepMa | 
ajicopOunn via cusuKarena C-Y. Kak 


Puc. 3. VMs0repmpr ancopOunu asora cH- 


: Se prepare 
ac phe eee iy, ee (3). «BAO M3 pHCyHKa, Nepexolor ypaBHeHuA 


(1) k (3) mpoucxoguT 3fecb pH 3HayeHHH 
§ okon0 0,2. AnaloruuHad KapTHHa MMeeT MECTO H [WIA OCTAJIbHbIX M3Y4CHHbIX 
alcop6euTos. Mcksiouenne cocTaBuinioT chiuKaresu NeNe 3 u 6, y KOTOpbIx mMepe- 
XOJ, OXBaTbIBaeT JOBOJIbHO WupoKylo oOOuacTb 8 = 0,03—0,3, nu KoKocOoBbIi 
yroub mpu 90,1° Kc nepexoqHow o6sacTbio 0 = 0,1—0,6. CuenyeT npH 9ToM 
OTMETHTb, UTO B TpeX NOCMeAHUX CJIYYaAX OMbITHLIE TOUKH B MepexoHOH o6- 


\ 2 


p 
JIacCTH JIOKATCA Ha NPAMble JIMHHH B KOOPAHHAaTax lgo— (Ig rie, C HOBBI- 
Ss 


MH 3HayeHHaMH D. 

B HekoTopblx CJlyuaAtX, HalpHMep IIpH BEIMHCJIeEHHH SHTPOMHH alcopOupoBan- 
HbIX MOJI€KYJI, BAXXHO 9KCTPanO/IMPOBaTb OMBbITHbIe MaHHbIe K P= OQ. Pe3yabrTarThr 
aHHOW padoTbl MOKa3bIBalOT, YTO HaJexKHbIM METOJOM SKCTPanO/AWLHH ABJAeTCA 


MOCTpoeHHe H30TePMbI aXcopOWnH B KOOpAHHaTax lg = —a. IIpu p—0 Be- 


JMUHHA Q/p CTpeMHTCA K ONpeeeHHOMY peely, KOTOpbiii JerKO MoxKeT ObITb 
HalileH u3 rpaduka. (Bis Bake: 
JluHeHHaa oOnacTb Texpu Ha H30TepMaX MOABJIAeTCA MPH OYeHb HH3KHX 
Aaplenuax. IIpaxruuecku (c TOUHOCTHIO OKOVIO 1%) MHeiHad 3aBMCHMOCTD Cy- 
ulecTByeT mp p/ps<10~*—10~°, uro cooTBetcTByet cTeneHuH noKpbITHA 8< 0,01. 
aK BHJHO H3 Tad. 1, KoodPuUMeHTHI & UB ypaBHenuA (3), TaK %Ke KaK H 
D 8 ypaBHenny (1), Qt pasHbrx alcopOeHTOB oTMMYAIOTCA [pyr or Apyra. Cue- 
QOBaTeIbHO, aOcomorTHbie (Ha 1 M*noBepXHocTH) H30TepMbI acopOuHu a30Ta 
Pa3JIMUHbIMM alcopOeHTaMH, B TOM YNCJIe H KPYMHOMOPHCTHIMH, He COBMaaior 
MexKLy COOH B MOHOMOJIeKyJIApHOH OOacTH.CoracHo pesybTaTaM H3MepeHuit 
MpH yMCHbINeHHH CpeMHHX pasMepoB NOp KOIPPuMNeNT 4, KaK MpaBuJIO, BO3pac- 
TaeT, Torqa Kak B u D ymenbutatorca. Tlopbmienue TemnepaTypbl npHBoLUT 
K CHH2KCHHIO BeJIMYHHbI 4 H yBeIuueHUtO B, Kosdulluent D mpu 3TOM BospacTaeT 
(10 TeopHu OH MponopluoHnaeH KBalpaTy a6comorHoli Temnepatyppl). Mceste- 
AOBAHHE NOSBOJMJIO YCTaHOBUTb, YTO kosppultHenTh a, B u D cBsa3anbl MEXxKLy 
coOol onpexenteHHol PyHKWMOHabHOl 3aBucuMocTHIO. Ha puc. 4 Jani 3Haue- 
Hud Ig 8/a B 3apucumocrn ot D. MoxkHO cuuTaTb, 4TO nowyueHHad mpAmMad 
JMHHA BbIpaxKaeT OOULYIO 3aKOHOMEPHOCTh JWIA aNCopOUnN a30Ta pas/IMUHBIMM 
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UcopOeHTaMu IIpH TemnepaTypax HMxKe KpuTHYecKoH. Halimenuad 3aBncuMmocTS 
fOxwKeT ObITb MpescTaBsleHa ypaBHeHHeM 


Ig 3 
eg 2652:D (4) 


JTanuble Ta61. 1 npuBoyat K NapaokcaJIbHOMY Ha NepBblii B3TIA], BbIBOLY: 
[eM Ooulee KPYNHONMOPUCTbIM ABIACTCA alcopOeHT, TeM Sombie KosdpuLueHt B, 
-APAaKTePHSYIOUMMH OTKJIOHEHHe H30TepMbI acCopOWuN Mp HUSKHX aBJIeHHAX 
wT 3akoua Teupn. Ipuunna storo aBJeHua 3aKsuouaeTca B cieqyiouem. Usro- 
OBJICHHbIC OObITHbIMH CHoco6aMU afcopOeHTHI, B TOM UNCJIe uv TaKHe KPYyNHo- 
IOpucTble Kak CHJIMKOa2porelb (cpequnii 
Ja3MEP TOP OKOJIO 200 A), coxep»KaT HeKOTO- 
)0€ KOJIHUCCTBO YJIbTPaTOHKHX MOP, B KOTOPbIx 
{ MPOHCXOAMT, B OCHOBHOM, alcopOuuA mpu 
AMbIX HH3KHX JlaBleHuix. Ilostomy 3Haue- 
IMA BeJIMYHHbI &, XaPakTepH3yIOuleH alcop6- 
[HO B yKa3aHHOH OOJlacTH, OuIN3KH MexKy 
OOOH MIA PpasJIMUHbIX acop6eHTosB. Y Kpyn- 
IOMOPHCTHIX aCOpOeHTOB KOJIMYeECTBO TOHKHX 
[Op CPaBHUTeJIbHO MaJlO, NOITOMY Y HHX Be- 


(MUMHaA OTHOWeCHHA 


ObICTpO majaeT pH 


Ss 


anOJIHeHHH HeOOJbWOH oH moBepxHocTH On 00 G02 007 004 G05 006 
O 3HaYeCHHH, COOTBETCTBYIOWIMX afcopOunu ; yee oe RE Be 
; INMpOKHX Mopax. B- xKayecTBe mpuMepa 

Puc. 4. 3aBHCHMOCTb Me@XKy mWocrTo- 
[OXKHO YKa3aTb Ha ajlcopOeuTp NeNe 5 u 6 Se ti aaah (1) x (3) 


puc. 26). CnelvaibHO MpHroToBJeHHbIli oOf- 

(OPOAHHIM KPyMHONOpHCTHIH alcopOeHT COBeplIeHHO He HMeCIOWWMH TOHKUX Mop, 
OJIKeEH HMeTb CPaBHHTeJIbHO MaJIble 3HaveHHA & UB, COXpaHAA JOBOJIbHO BBI- 
oky1o BeuunHy L). IIpu 9tom cooTHollenne (4) ocTaHeTcs, MO-BAAUMOMY, cipa- 
eJIHBbIM. 

Ha ocHoBaHuH H3J1I0%KeHHOFO MOXKET ObITh MpeIORKEeH MCTOA NOCTPOeHUA 430- 
€PMbI a\COpOlHH B MOHOMOJIeKYJIAPHOH OOlacTH BIOTb Lo 8 = 0 no TpeM onbiT- 
[bIM TOUKaM. J[Be TOUKM OJKHbI OBIT NoWyyeHb! B OOacTH 9 = 0,5—0,75 
| olHa — mpu 9 = 0,1. B cayuae aycop6unu a30Ta mpu TemMepatype ero ku- 
(CHUA Ba 3aMepa CJleflyeT MpoHsBecTH pH AaBsleHuu 0,5—5,0 MM pr. cT. u 
JHH 3aMep mpu p = 1—2-10~° mM pt. cr. Haneca nepsble Be TOUKH Ha rpaduk 


2 
; KOOpAuHaTax Iga — Ig?) WM mpoBeA uvepes HHX MpPAMY!O, MOXKHO HalTU 
Ss 


m— KOJIMUeCTBO Ta3a, alCOpOupOBaHHOrO B MOHOMOVJIeKYJAPHOM CuJloe, H D. 
> MOMOLMLbIO COOTHOLMeHHA (4) HaxXOMMM NocTOAHHbIe @ HB ypaBHeHus (3), Nos- 
TaBJIAA B Hero 3HaveHHA Q/A», UW p/Ps WA TpeTbel TOUKH. 

Vcnouib30BaHve YyCTaHOBJIeHHbIX 3aKOHOMepHOCTeH UCKIOUaeT HeoOxogu- 
(OCTb TIPOBeeCHHA JIMTeIbHBIX HM TPYLOeMKUX H3MepeHHH Mp HH3KUX JaBJe- 
WAX. 


Hay4uo-uccmefoBpaTebCKHH WHCTUTYT Ilocry uso 
KHCAOPOAHOrO MalllIMHOCTpoeHHA 13 V 1958 
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Jloxxayn AxkageMun nwayr CCCP 
1958. Tom 122, Ne 3 


PH3BHYECKAAH XHMH fF. 


H. A. KJIEAMEHOB u A. B. HAJIBAH]AH 


MCCJIEQOBAHHE PEAKUMM HH3KOTEMMEPATYPHOrO 

OKMCJIEHHA METAHA, HHHIWMPOBAHHOH ATOMAMH 

KHCJIOPOA, OBPASYFOLUMMHCH TPH TEPMHYUECKOM 
PACHMIAME O30HA 


(II pedcmaeaeno axademuxom B. H. Kondpamovesoim 23 V 1958) 


B npembiqymux padorax (*) 6pbiulo moKa3aHoO, UTO pH OKHCJIEHHM MeTaHa 030 
HHPOBaHHbIM KHCJIOPOAOM peaKUHI0 HHHWMUPYIOT aTOMbI KHCJIOpOa, BO3HUKalO 
ule B pe3yJIbTaTe TepMHyecKOrO pacmafla o30Ha. B 9sTHXx yCJIOBHAX TJlaBHbIM! 
MpOAyKTaMH peakUHH ABJSAIOTCA FHApomepeKHCb MeTHJIa Hu PopMavibseruy. IIpex 
CTaBJAJIOCb BaXKHbIM H3YUHTb 3aBHCHMOCTb BbIXOJa YTHX MPOLYKTOB OT pa3JIM4 
HbIX TlapaMeTPOB: COCTaBa CMeCH, KOHILCHTPallMH O30HA, BPCMeHH KOHTAKTA H Ap 
M COMOCTABHTb MOJYYCHHbIeC 3AKOHOMEPHOCTH C pe3yJIbTaTaMH CeHCHOHMIN3Upe 
BaHHOrO PTYTbIO OKHCJICHHA MeTaHa H eFo BbICLIHX FOMOJIOFOB, Pe Hau aJIbHbIM! 
AKTHBHbIMH KeHTpaMH, MHHIMMPYIOWUMH WemHOe OKUCJICHHE, ABJIAIOTCA aJIKWJIb 
Hble paylvKavIibl. 

OnpiTbI 10 OKHCJICEHHIO O3OHHPOBaHHbIM KHCJIOPOAOM MpOBOAMJUMCb pu aTMC 
ccbepHOM aBJIeHHH Ha CTpyeBOH yCTaHOBKe MpH BpeMeHaX KOHTakTa OT 6 
32 cek. B paOoTe UCNOb30BaJICA aIPALMOHHbIN MeTaH, TULAaTeJIbHO OUHMLULCHHbI 
OT YreKHCJOTHI HM C2MOB HenpeAeJIbHbIX yrleBoLopogzos. Kucsopos 6paca wv 
OalOHa MH TUWLaTeIbHO BbICYLIMBaJICA MpoMmyCKaHHeM uepe3s CepHYIO KHCJOTY 
OsoH nowlyyaicd MponycKaHHeM 4aCTH KuCOposa, MOLaBaemoro B peakToP 
yYepe3 TPH NocJeqOBaTeJIbHO MPHCOSAMHEHHBIX O30HaTOpa. AHasIM3 Ha O30H | 
THApPOMepeKUCb MeTHJa MPOBOLMICA HOLOMeTpHyeCKHM MeTOJOM. PopMasblern, 
onpeleiAICA NoOMApOrpaPuyecKHM WIM THApOKCHAaMHMHOBbIM MeTOJLOM. 


PesyIbTAaATH ONMBTOB H HX OOFcCYRKAeuune 


Ha puc. | mpefcrapsienbl KuHeTHUeCKHe KpHBbIe OOPpasoBaHUA TuAponepe 
KMCH MeTHJIa, NOJYUeHHbIe JIA Tpex cocTaBoB cmMecu upu T = 150°. Onpnt 
MIpOBOAHJIMCb B YCJIOBHAX MOCTOAHHOM KOHUeHTPalluH O30HA B UCXOHOH cmec 
M B yCJIOBHAX, KOra OTXOMAMIMe Ta3bl COMepr%*KaIH HEKOTOPOe KOMMYECTBO HE 
pacnapileroca o30Ha. Kak BuHO, B MCC/eMOBaHHOM MHTepBale BpeMeHN mpe 
ObIBAHHA BbIXOA MepeKHCH PacTeT MO JIMHeliHOMY 3aKOHY. 

Ha puc. 2 mpyBesena cB13b MEKLY BLIXOJOM Mepekucn u copMasberug 
OT KOHICHTPaluM O30Ha WIA SKBUMOJIeKYJAPHOH CMecH MeTaHa C KUCOpOO 
pH BpeMeHH KOHTakTa 21 ceK. u TeMNepatypax 150 u 180°. M3 pucyunka Buguc 
4TO KOJMYeCTBa OOpas0BaBLIMXCHA MepeKucH UM hopMasbAeruya nponoplnonadt 
HbI KOHICHTPallMH MCXOMHOFO O30HA B CMecH. CulelyeT OTMETHTb, TO MHHeliHAa 
3aBUCMMOCTh COXpaHAeTcA NO TeX MOP, MOKA OTXOMALMIMe Ta3bl COepKaT O30! 
ipu Bbicokux Temnepatypax (200° u Oonee), Korma nocTynatouMit B peakTo 
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30H pacmayaeTcA, He ycmeB JOHTM No ero KOHIa, NpONOpluonalbHad 3aBucH- 
(OCTb HapyllaeTcs. 

J[na BbIACHCHHA BIMAHHA MeTaHa Ha BbIXO TufponepeKucn MeTusa Opa 
OcTaBJleHa CMelMaIbHad CepuA ONbITOB. OTH ONBITHI NpOBOAMIUCcb mpu T = 
= 150°, nocTosHHOM BpeMeHH KOHTakTa ({=21 ceK.) u Coep»KaHHH 030HAa B HC- 
OAHOH cMecu, paBHoM 1,08%. Bo Bcex ombiraX KOHUeHTpalluA KUCOpoa Co- 
PaHAacb NMOCTOAHHOH, a KOHILeHTpallHA MeTaHa H3MeHAJIaCcb mocpesxCTBOM 
aMeHbI uacTH ero Ha a30T. V3 nowyueHHbIX WaHHbIX CJleqOBalO, UTO KOJH- 
eCTBO OOpa30BaBUlelicaA TepeKucn pac- 
eT C PpOCTOM KOHIeHTpallHH MeTaHa nO 
(MHeMHOMY 3akoHy. AHaslu3 OTXOMAMIMX 
a30B MOKa3a/l, UYTO B 3THX  oOMmbiTax 
‘OJIMUeCTBO pacmaBlerocA O30Ha CO- 
‘PpaHAeTcAH mMocTOAHHBIM. AHasloruuHad 
ABUCHMOCTb Oba mMowlyyeHa mpu 
m— 180°. 

Ec KOHIeHTpalluio KUCJOpOda B 
(Oe OMbITOB He COXPaHATb NOCTOAHHOK 0 
i H3Me€HATb COCTAB CMECH MYTeM 3aMeHbI a 20 JO ceh. 
<UCJIOpOqa MeTaHOM, TO B 9TOM CuJly- 
lae, KaK BUHO H3 puc. 3 (KpuBan J), Puc. | 3asucuMoct Bpixoga ruzponepeKucn 
IMHelinaw 3aBUCHUMOCTb MexK Ly KoulMue- i ad OT BPE MCB s KOM sansa Mp Tpex Co- 

% Bax cmecu. T = 150°. Konuentpauna 
-TBOM 06 pasoBaBulenca NepeKWCH HW osona_ p ucxognoli cmecu 0,32 o6n-mn. %, 
<OHILCHTPallveH MeTaHa HapyllaeTcH. 1 — 10% CHa+ 90% Oz, 2— 50% CHgt+ 
Tofpo6Hoe paccmoTpeHue noKaspiBaeT, +50% Oz, 3 — 90% CHsa+ 10% Oe 
ITO OTKJIOHCHHE OT MpAMOJIMHeEMHOCTH . 
-BAZAHO C TeM, 4TO C YBeJIMYeHHeM KOHIeHTpallMu MeTaHa KOJIMYCCTBO pac- 
laBillerocad O30Ha pacTer, OularosapA YeMy pacTeT M KoJIMYeCTBO 06 pasoBaBLlehca 


" mone CH300H  jn=6 


M016 93 -5 
| A 78 7] “10 
77] 
H300H | - 
wanes 30 178 
10 


y 20 40 60 8 10n% 

CH, | —_—> 
ACUI a rug- 

. 2. 3aBucuMocTb BbIxXOa THAPoO- Puc. 3. 3aBpucuMocTb BbIxXOx 
Cant metusa (1, 2) H opMaJb- pomepekucu MeTHua (1) w pa3.to- 


2KeHue O30HAa (2) OT COcTaBa Me- 


t OT KOHLeHTpauuu O030Ha i 
acca ? TaHOKHCJIOPOAHOH CMeCcH. 3 — BBI- 


B HCXOAHOU cmecH IIpu WBYX TemMie- 


patypax. /, 3 mpu 150s eZ) elu XO, THApomepeKHcH MeTHMa, MPH- 
181°. Bpema KonTak1a 21 cex. CocTaB BeJeHHOH kK MOCTOAHHOMY KOJIH- 
: 50% CH4z+ 50% Oz] YeECTBY Pa3JIOKHBUETOCA O30HA. 
HW lo T = 150°. Bpema Kontakta 21cek. 


KonlenTpauua 030Ha B UCXOAHOM 
/ 
emecu 0,28 o6bemH. % 


3 noKa3biBaeT, KaK pacTeT KoIM¥eCTBO pacmaBule- 
Ha. Ecuiu Telepb 9KCIePpHMeHTAVIbHbIC 
eCTBO paciaBllerocd O30Ha, MPHHAB 
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mepexucn. Kpusasa 2 Ha pic. 
rocA 030Ha C pocTOM KOHIeHTpaluu Meta 
[anubie MepecuuTaTb Ha OAMHAKOBOe KONG 


KOJIMYeCTBO pacnaBllerocs o30Ha, Te pearupyroulai cMecb cosepauT 90! 
MeTaHa, PaBHbIM e/\MHHIe, TO MbI MO-MpexXHeMy NoJlyYHM MpAMOJMHeEHHY1O 5 
BHCHMOCTb Me@KAY KOJHYeCTBOM OOpasOBaBLleHCA MepeKHCH HM KOHIWeHTpallue 
MeTauna (puc. 3, 3). 43 stux onbiTos cileyeT, 4TO paca 030Ha yBeJIHUMBaercss 
pH 3aMeHe YaCTH KUCOpoya MeTaHoM. Takoro ABJIeHHA He HaOsIOJaOcb pH 
3aMeHe UaCTH MeTaHa a30TOM.OTO O3HadaeT, UTO MeTAaH HM a30T JeHCTBYIOT Ha pa33 
JIO*KeHHe O30HA MpPHMepHo ONHaKOBO. Kucsopok BulMAeT Ha pacriajl O30Ha 3Hai 
YUTeIbHO Culabee MeTaHa HM a30Ta. ITO HaXOMHTCA B COrlacHH C BbIBOJaMH JIpy- 
rux uccJeqoBaTeseh (”), H3y"aBLUMX CKOPOCTb pacnafa 030Ha B 3aBHCHMOCTH O1 
WoOaBoK pasJIMUHbIX Tasos. 

Ha puc. 4 u306paxKeHa 3aBHCHMOCTb BbIXOLa MepeKHCH OT KUCJOposa. B aTok 
CePHH OMbITOB KOHWeHTpallWA MeTaHa B HCXOMHOM CMeCH COXpaHAJaCb HeH3MeH- 
HOM, “aCTb Ke KHCOpOa 3aMeHaviacb a30Tom. M3 puc. 4 BUHO, UTO BbIXO] Me- 
pekucu (KpuBas /) maqaeT c pocToM coep2KaHus KuCOposa B CMecH. OjHaKc 
HB 9TOM CJly¥ae OuIM2Kalilllee paccMoTpeHhe MOKa3a/l0, YTO HECMOTPA Ha TO, 


we 03.94 


mone CHIH 9-6 ) 
Fi 0 / 


Puc. 4. SapucumocTb BpIxojla FHAponepekucu MeTHJa 

(1) u pa3moxKeHHA 030Ha (2) OT KOHIWeHTPallHH KHCJO- 

poa Mp MocTOAHHOH KkOHUeHTpaluu MetaHa 10% 

wu o30Ha 0,3 o6bemH. %. T =150°. Bpemsa kouTaxta 
21 cex. 


40 40 60 8 WO% 


OS cern 


4TO KOHWeHTpalluA O80HA B- HCXOJHOH CMeCH COXPaHAJIaCb NOCTOAHHOM, KOUIK- 
YeCTBO pacMaBllerocd O30HaA B pa3HbIX TOUKAaX pa3Hoe (pue. 4, 2). Ilo Mepe 
YBeJIMYCHHA KOHILEHTpalluu KUCOpOa, T. €. MO Mepe YMeHbUICHHA KOJIM4eCTBA 
a30Ta, KOJIM4eCTBO pacnaBlleroca 030Ha yMeHbllaeTca. IlepecuntaB nowyueHHble 
9KCNEPHMeHTaJIbHble pe3YJIbTaTbI Ha OMHHAKOBOe KOJIMYeCTBO pacmaBllerocs 
030HA, MPHHAB KOJIMYeCTBO PacMaBllerocA O30HA B TOUKE, COOTBETCTBYIOILeH 
90% KucNOpola 3a eMHUMLY, Mbl NOJY4YHM MpAMy1O 3, TOPH3OHTaJIbHYyIO OCH 
adcllucc. STo o3HauaeT, YTO B HCCJIeJOBAaHHOM HHTepBale H3MeHeHHA KOHIeH- 
Tpaluu KucJoposa (oT 30 qo 90%) kouMuecTBO OOpas0BaBllelicA MepeKHCH HE 
3aBHCHT OT KOHIeHTpaluu KuCOposa. 

B xoe paOorbl BbIACHHJIOCb,YTO COOTHOLMEHHEe MEXK Ly MpodyKTaMu peakiuu— 
MlepeKUCbIO H (POpMaJIberHOM —CHJIbHO 3aBHCHT OT OTHOWeHHA S/V. C ymMenb- 
ulenuem S/V oTHoulenve ruponepekucu MeTHJIa kK (bopMaJibserupy pacter. IIpu 
MaJIbIX 3HaYeHHAX S/V KOMMYECTBO epeKHCH MOXKET CTaTb 3aMeTHO Gosbile Cbop- 
MaJibyjerna. M3 stux MaHHbIX MOXKHO CileJlaTb BbIBO, UTO MEPeKUCHbIe PaluK abl, 
M10-BHMMOMY, MornOaloT Ha CTeHKaX CocyJla c OOpas0BaHHemM cbopMaJberusa. 
Kpome ostoro, 4acTb dopMabyerua BO3HHKaeT U3 MepeKHCH, KO: 
TOpad B HeEKOTOPbIX yCJIOBHAX MOMKET YaCTHYHO pacnacTbesA Ha cbopMasbAern] 
HM BORY. 

ConocraBAA MOJIyYeHHbIe HaMM OCHOBHbI€ pe3yJbTaTHI (mponopilvonab: 
HOCTb CKOPOCTH PeaKI[MH KOHILeHTpallMW MeTaHa, H€3aBHCHMOCTD ee OT CosepxKa: 
HHA KACOpOAa B CMECH, NPONOPMHOHAbHOCTh KOHWeHTPallu aTOMOB KUCIOpo 
HM [\p.) C pe3yIbTaTaMH, NOMYYCHHLIMH pH POTOXHMMYeECKOM OKUCJIeHHH MeTaHa 
9TaHa M mponauna (*~*), B KOTOPbIX B TOM Ke TeMMepaTyPHOM HHTepBavle OBI 10 
JIYYeHbI OMHAKOBbIe MPOAYKTbI peakWMH WM YCTaHOBJIeCHbI aHaJIOPHUHbIe 3aBu 
CHMOCTH, MOXKHO yTBepKaTb, UTO HECMOTPA Ha pa3JIMYNe B HHHILMUpOBaHHl 
(B MepBOM CJlyuae aTOMbI KHCOpoya, BO BTOPOM — aJIKWJIbHbIe pallukKaJbl) 
MeXaHH3M OKHCJICHHA B OOONX CuLy¥aAX OMMHAaKOB. B oGoux cmyuaAx peakllus 
MpoTeKaeT 4epe3 OHM HM Te %Ke cTayuv. OueBuHO, MPM BO3sselicTBHH aTOMO! 
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KUCOpoha Ha MeTaH TakxKe OOpasyiOTCA MeTHJIbHble payuKaJibl (MO CXeMe: 
O + CH,—-CH;+ OH), koroppie u BegzyT ocHoBnyi0 Uenb. Janbuelitlee pasBu- 
THe WeneH MpoucXoMHT nO Cxeme: 
HH3KHe TeMMepaTyPpbl CH3-+ O.—CH,00, 
CH;00-+-CH,+CH,00H+CH;; 
cCpelHue Temiepatypbl CH,00+ CH,—-CH;,00H+CHs, 
CH,00-+CH,0+ OH; 


BbICOKHe TeMMepaTypbI CH;00-+CH,0-+ OH. 


Tloctynusto 
21 V 1958 
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PHZHYIECKAH XHMHA 
C. HW. KPHUMAP 


O MACIITABAX CTPYKTYPHOPO TPABJIEHUA 
MPH IJIEKTPOXMMUYECKON NOJIMPOBKE METAJIJIOB 


(ITpedcmaeaeno axademuxom A. H. Ppymckuneim 17 V 1958) 


B paye pador (7,”) Obvio noKa3aHoO, YTO HECMOTpA Ha BbICOKYIO CTeMeHb | 
COBepWIeHCTBa MOBepXHOCTH MeTaJJla MOC/e I/eEKTPOXHMHMYECKOH MOJIMPOBKY, | 
OHa B pAe clyuaeB OONafaeT cTpykTypol TpaBjenus. IT. C. BosypurKen- | 
cKHH (7) noka3aJl, YTO JarxKe B TeX C/JlyYadX, KOrfa CTpyKTypa TpaBJIeHHA He | 
MoKeT ObITb OOHAPy2KeHa MPAMbIM MHKPOCKOMHYeCKHM HCCJIeOBaHHeM, ee CyLle- | 
CTBOBaHHe MOXKHO JOKa3aTb PAJOM ApyruxX mpveMoB (MeTO MaKCHMaJIbHOrO 
6mecka (*) Hu Ap.). 

I]pouecch! 9JleKTpOnOMPOBKH, Kak H [pyre Mpollecchl aHOMHOrO pacTBope- | 
HUA, CBASAHbI HEMOCPEACTBEHHO C paspyLWeHHeM rpaHen KPHCTAaJIJIOB, H3 KOTOPbIX 
BbINO/HeHa OO pabaTbIBaeMad MOBEPX HOCTb. QJleKT POX HMHYeCKHe HEOLHOPOAHOCTH 
9THX Tpaheli, B 3ABHCHMOCTH OT OOCTOATeIbCTB, MOFYT MpOABAATbCA B cbopMe 
MHKPOCTPpYKTYPHOPo TpaBJeHHA B OO/IbIWeH HIH MeHblueH CTeneHH. Kak u3BeCTHO, 
IPH IeEKTPOXMMHAYECKON MOJIMPOBKe TpaBJleHHe MOBeEPXHOCTH MPH MHKPOCKONH- 
YeCKOM HaGJHOJeCHHH, Kak MpaBHwlo, He HaOwofaetca. Hamu Obwio noka3aHo, 
4YTO B 93TOM CylyYae CO3MalOTCA YCIOBHA, OlarONPHATCTBYIOWIMe MOWaBJIeHHIO 
OObIMHOrO CTpyKTYpHOrO TpaBseHua (4). OHako He UCKJIOUeHA BO3MO2XKHOCTH, 
UTO BbIABJICHHe KPUCTaJIHYeCKOH CTPyKTYpbl MeTaJlJla MOKeT MPpOWCXOLHTb 
B Oomee MeJIKHX, CYOMHKPOCKOMMYeCKHX MaClITaOaxX, MpH KOTOPbIX BJIMAHHE 
C/lep2KUBalOllNX TpaBJleHHe PakTOPOB 3HaYHTeJIbHO Clade. 

Kak BHJHOH3 aHHbIX, MPpHBeeHHBIX B(*), pH 9eEKTPOXMMHYeCKOM MOJMPOBKe 
crvlaxKHBaHve MUKpopedibeta NOBEPXHOCTH UYHCTOFO MeTadJa NoCcJIe TpaBJeHHA 
He OTJIMUaeTCA OT Cvla2KHBaHHA CJICOB MeX AHHYeCKOH OO paOOTKH. STO JaeT OCHO- 
BaHHA MpeAnoJlaraTb, YTO B JaHHOM CJly¥ae PeaJlH3yIOTCA YCJIOBUA, He TOJIbKO 
OaronpHATCTBYIOWHE Crvlax%KHBaHHIO, HO HW MpensATCTBYIOULHe B ONnpeeseHHbIx 
MaCUITaOax MPOABJICHHIO HHAMBULY aJIbHbIX OCOOCHHOCTEH OTACJIbHBIX KPUCTaJIM- 
YeECKHX COCTABJIAIOLMX MOBepxHocTH. Kak oTMeyaJocb B (*), 3TH yCIOBUA Yale 
BCerO peaJIH3YIOTCA B OO/ACTH MpefeIbHOrO TOKa, Te BCJelcTBHe 06 pa3s0BaHuA 
HacbILleHHOrO CJIOA MpOAYKTOB peaKIMH, a HHOrfa OOpasoBaHHuA TBeplou 
MJICHKM CXOAATCA BObTaMMepHble XapaKTePHCTHKH Pa3JIMUHbIX CTPYKTYyPHbIxX 
9JIEMEHTOB. 

Ojuako pH paccMoTpeHHH PacTBopsIolleroca aHosa HeOOXOAMMO YUUTEIBATh, 
4TO BOJIM3H OY€Hb MeJIKAX KPHCTaJJIMYeCKHX BKJUIOUeHHH OyLyT CylecTBOBaTb 
oO/1acTH NepecbieHuA. ITO AO/2KHO MpPHBOAUTb kK BO3PaCTaHHIOrpasMeHTa KOHLeCH- 
TpalluH, a CleOBaTeJIbHO, M MIOTHOCTH TOKa B 9THX yuacTKax. PacrBopeuue 
3)leCb OyeT MpOTeKaTb Oosee HHTEHCHBHO JO TeX NOP, MOKa rpaMeHT He BbIpaB- 
HAeTCA 3a CUeT YBeJIMYCHHA PacCTOAHHA Me2KAY MOBEPXHOCTbIO aHOJa B STOM 
yuacTke WH BHellHeH adekTHBHOH rpannlleH Audpy3svonvoro cos. B eayuae 
oOpasoBaHuA Ha MOBEPXHOCTH aHOJla TBEPAbIX MIeHOK MepeHoc BellecTBa Ocy- 
WECTBIACTCA CKBO3b NOpPb! B HUX. Hamnune y NOBeEPXHOCTH YUACTKOB C MOBBILLIeH- 
HOM KOHILeHTpPalluell HB STOM C/yYae LOI2KHO BbISbIBaTb Coulee MHTCHCHBHOE Ppac- 
TBOPeHHe MeTaJWla B STHX yuacTKax. 3 u30>%KeHHOMO CuleAyeT, YTO B/IeKTPOXH- 
MH4CCKadA NMOJIMPOBKa MeTaJJIOB He MOXKET MPeNATCTBOBATL eK PUCTa/MIN3 ally 
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<PHCTaJIMYeCKUX OOPasoBaHH, pa3Mepbl KOTOPbIX OKa3bIBaIOT 3aMeTHOe 
SJIMAHHE HA MOBbILICHHe PaCTBOPHMOCTH MeTaJila. 

Olen MacllTaObl TpaBsleHHa. Byjem paccMaTpnBaTb HanOoulee mpocroli 
yual MOBeeHHA aHOJla M3 YHMCTOFO MeTaJIa B S/IeKTPO/MTe, He OOpasylouleM 
3 PACCMATPHBaeMON OOJaCTH NOTeHIMaOB NaccuBHbIX mieHoK. Jia HeOoub- 
WHX MOTeHIWMa/lOB MWIOTHOCTH TOKa — Ha pa3JIMUHbIX yuacTKax aHoga (i) 
1 Cpe/lHIOlIO NO aHOy (i) MOXKHO mpelcTaBHTb 
IEYIOWHMH PaBeHCTBaMH: 


fo nF D grad Cy (1) 
. CGas 7a 
|= nFDgradC = nF De | gait Uae 


(2) 


rye D — acppexTusnniit Kos punnent zuddbysuu, 
) — appeKTHBHAA cpeqHAA TOUHHAa AMcbby3HoH- 
Horo CJIOA y aHoa, a 6,—y »xemMeHTa no- 
BepXHOCTH. OueBy HO, Ha OOJIDUIMHCTBe 3JIeMeH- 


TOB MNOBeEPpXHOCTH MOKHO HauTu IKCTPeMa JIBHbIe 


Puc. 1. Cxema pacnpenenenna 

TOUKH, rye (5-2) ae (F)=0 * (puc. 1). Toa- KOHMeHTpauMH MposyKTOB peak- 
Oy Oz : IMM y noBepXHOCTH TpaBALeroca 

TOMY C H3BeECTHbIM NPHOJIM2KeHHeEM MOXKHO 3anH- avofxa (ge@opMMpoBaHHlt Coli 


CaTb: yfauieH) 


One a! GIG 
Bret sey (3) 


19KCTp 


lyaxerp a= al D 


rye H —BenMuunHa OTKOHeHHA OT MIOCKOCTH aHola, onpeyemoulad MacuiTa- 
Obl TpaBsleHia, C, w Cy, — COOTBETCTBEHHO KOHILCHTpallH: cpeqHAA moO aHomy 
HM y 9JIeMeHTOB NOBepxHocTH. IIpH gocTaTOuHO AWIHTesJIbHOM PpaCTBOPeHHA MVIOT- 
HOCTH TOKOB Ha pa3JIMUHbIX yuacTKax BbIpaBHuBaloTca. IIpupaBuuBan (2) u (3), 
nowtyu uM: 


ee Cheah (4) 


Benwuuna C, 3aBMCHT, KaK YkKa3bIBaJIOCcb, OT OTKJIOHeHHA MOTeHIMasla 
yuacTKa OT cpesHero NOTeHWMaJIa aHOfa B CBA3M C HHAHBALYyaJIbHbIMH KpPHCTaJ- 
JIMYCCKUMU OCOOEHHOCTAMH YUACTKOB (fg) H OT BJIMAHMA pa3MepOB KPHCTAJIJIOB 
Ha NOBbIMIeHHe pacTBopumocTH (é,). Mmeem: 


== = \6, =e; (5) 


rye © — CyYMMapHoe OTKJIOHEHHE NOTCH HadIa YUaCTKOB OT cpefHero CTaTHCTH- 
yecKkoro NOTeHWMaJla JJICKTPOsa. Alaa & WMMeeM: 


& tyCy 


'T 


rye Cy, Cy HW Yr, Yi — COOTBETCTBEHHO HOHHbIC KOHILCHTpaluH UM KoOsppHveHTHI 
AKTHBHOCTH MpOAyKTOB peakiHH. JA OowpbiMHCTBa CJy4aeB 9/IeKTPOXHMHYe- 
CKoil NOMMpOBKH MpOAyKThI peakIMH ca6o AMccolMMpoBaHbl. C yueToM MepBod 
CTYNe€HH JMCCOWMalM MOYYHM: 


RT Gi 
J\aqA €- MOXKHO 3allMcaTb: 
e, = 26M (nFor) 1, (8) 


* VWimeerca B BUHAY, UTO Ha MOBCPXHOCTH OTCYTCTBYIOT CJC BI MexaHHyecKkoli oOpaboTKH 
(ymaneH AesopmupoBanHblii Cv10i). 
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rye ¢— MOBepxHOcTHOe HaTAKeHMe Ha TrpaHulle MeTasJI — pacTBop, r — aipper 
TMBHbIM pawWycC KPHCTaJJIMYeCKOrO BKJIOUeHHA. | 
Coueraa (5), (7) u (8), MOyHHM Jit MaJIbIX &: 


Cy C, [1 + 2nFeqg (RT) * + 40M (RTor)*). ( 
Tlocuie mogctaHoBKu (9) B (4) 6yqemM MMeTD: 


H = 8C, (Cp — Co) [43M (RT pr) 3 + 2nFeq (RT). (1 


HeorpanuyenHomy BospactaHHio Hf MpH COOTBeETCTBYIOULEM YMeHbLUIeHHH 
IIPeHATCTBYIOT pa3sMepbl KpHicTas0B. Tlos1oMy MOXxXHO FOBOPHTb O MaKCHMalI 
HbIX pa3MepaX KPHCTaJJIOB, TpaBJICHHe KOTOPbIX He TOPMO3HTCA MoMaBJIA!OULMM! 
dbakTopamu. O6o3HaunB adpdeKTHBHBIM paywyc TakOroO KPHCTaa Yepes Fo 4 
NOACTaBHB 7) BMecTto H B (10), nosmwyu4yM: 


8C,, 46M RT (C, — C,) | 
Pe aoe ae / (ofan) see ee nfs. (11 


ORE T (CoC) 


IIpu Hu3KUX MJIOTHOCTAX TOKa, eCCJIM &g MOCTATOUHO BeJIMKO, Me€pBbIM ysIeHON 
B (10) MoxkHO npeHeOpeub. Torya 


Fee OWE Sss (RT Eee Ce (12 


{ 


| 


Tak Kak 3 umeer mopsqoK 10~? cm (qua catyyan ecTeCTBeHHOM KOHBeKIMH (°, °))! 
a pa3uIMuMve B .MHaMM4eCKHX MOTeHWMaax rpanel OAHOrO HM TOFO Ke KPHCTa 
MocTuraeT JecATbIX Mowe BowbTa (’) (HampuMep, MIA Men), CormacHo (12) 
MowyuuM fo 107+ cm. B eticTBuTebHOCTH fy 3HAYHTCJIbHO MeHbIIe, TaK Kall 
06 paOaTbIBaeMad MOBEPXHOCTb, Kak MpaBulo, TeKCTY PHpOBaHa MpeABapHTeJIbHO! 
MeXaHH¥eCKOH OO paOoTKOH H MOSTOMY OKa3bIBaeTCA BbITIOJIHCHHOH B OCHOBHO 
OJHUMM HM TeMM Ke rpaHAMu KpuctTasios (*). Syecb ¢g HMeeT NOPAOK MUI 
BOJIbT, A fy COOTBeETCTBeHHO 10~°+-10~? cm, 4TO MOATBep2KAaeTCA OMbITOM. 
IIpu npHOuKeHHU K MpesesbHOMY TOKY Ha OTJeJIbHbIX HaHOoslee BICKTPC 
MOJIOMKHTEIbHBIX YUACTKAX MOBePXHOCTH KOHUeHTpalluA MpOAYKTOB peakilny 
JocTuraeT HacbileHuA. JlaibHelllee BO3pacTaHHe 2/IeKTPOXHMHYeCKOrO MOTeH: 
Wala STUX PpaHeH CTAHOBHTCA HeEBO3MOXHbIM. B STUX YCJIOBHAX €q CHHKACTCA, 
aB OO/aCTH MOWaqKH MpedebHOrO TOKa H BOBCe OOpalilaeTcaA B HYJIb. IIpu 9TON 


ro 2¥ 2 [8oMC, (C, — Cy)? (PRT) 2 ss (13 


Kak BuHo H3 (13), 3ecb TpaBJIEHHe OCYILECTBJIACTCA 3a CUeT NOBBIIMeHHOH pac 
TBOPHMOCTH Me€JIKHX KPHCTAaJIJIOB. 

PaccMoTpeHHble pefCTaBJIeHHA OAMHAKOBO IIPHeMJIEMbI H MWA cryyan m0 
KPbITHA MOBEPXHOCTH TOHKHM MaCCHBUPYIOULHM CJIOeM, TaK Kak TakKOl CuO mpak 
THYECKH NOJIHOCTbIO ROCIPOH3EOLMT MHKpopesbed—) NOBEPXHOCTH MeTaJIJIa, a Hi 
rpaHulle TBeplad MJIeHKa — IJICKTPOJIMT yCTaHaBJIMBaloTCA Takue Ke KOHILeH 
TPallMOHHble COOTHOWeHHA, Kak H IPH COMPHKOCHOBeHHM pacTBOpa C YUCTO! 
MOBEPXHOCTbIO MeTaJJla. 

Jlna cnyyaa pactBopenua metn B H3PO, umeem 8 = 107? cm (5), o = 
=2-10° qan/em (°), M=64 r/moa, p=8 r/ceu?, C,/(C;—C,)=1 (cnyuait, Korn 
Cyo= 0). [aa r, nowysuM nopagoK 10-* cm. YBenuyenve TeMnepatTypbl H yMeHb 
WeHHe TOMMMHI LUPPy3HOuHOrO COA OAaPOMpUATCTBYIOT JaJIbHeHUIeMy molaB 
JeHHtO TpaBsleHuA. JIMHeHHbIe pasMepbl (PHryp TpaBJleHuA B paccMaTpHBaemol 
Cilyy¥ae HACTO/IbKO MaJIbIl, UTO OOHAPyKeHve UX OCOBIMMHbIMH MHKPOCKONMYECKHM! 
MeTOaMH MOUTH HEBO3MOVKHO. OHaKO, Kak 3TO yKa3bIBaJlOCb BbIlle, 9Ta cy6 
MHKPOCTpyKTypa MoxKeT ObITh OOHapyxenHa ApyruMu MeTogamu. Hanpumep 
QJIEKTPOHHOMUKPOCKONMYCCKHMH MCCCQOBaHHAMU 3JIeEKTPOXHMHYECKH MOJUPC 
BaHHOM NOBepXHOCTH alioMHHHA (18000) noka3aHO, 4TO MOBepXHOCTb HMee 
aAuenCcToe cTpoenne (*°), mpHuemM pa3MepbI AueeK He MpeBbilaioT WecATHIX Jome 
MMKPpoOHa. 
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Uro KacaeTcH BepxXHero mpelela criiaxkuBaHuA IIpH 3leKTpoxumuyeckoli 
NOJIMPOBKe, TO OH OMpeeAeTCH COOTHOWIeEHHeEM Pa3MepOB HepOBHOCTeli Ui Tou- 
WIHHbI LHpy3HOHHOroO COA WIA ClyuaeB CaOOl MaCCMBHOCTH WJM MouHOrO ee 
OTCYTCTBHA, a WIA CyYaeB OOPas0BaHHA TOJICTLIX MaCCMBHBIX ClOeB (NopsAyKa 
HeCKOJIbKHX MHKPOH UH BbIllle*) COOTHOWICHHEM Pa3MePOB HepOBHOCTeli HW TOMULH- 
HBbI 9TOrO cyloA. Ecuim pasmMepbi HepoBHOCTeli HaCTO/bKO B@JIMKH, UTO BHELIHAA 
rpanulla Aupy3HOnHOro AIM TOJICTOFO MaCCHBHOLO CJIOA Oy eT NOBTOPATh pesibed 
NOBePXHOCTH, CIrvlaxKHBaHHe MpoTeKaTb He OyfeT. HauGoulee BepoATHO, 4TO 3TO 
OydeT ocyulectBstbca mpu H ofHoro nopsgKa c 8. Tak Kak pa3Meppi 8 npu 
eCTeCTBCHHOH KOHBeKILMM HMeloT nopsAyoK 10-3—10~-? cm, To AIA BepxHero npe- 
Hela OyeM HMeTb TaKOH Ke NOpAOK. 

Hs u3,/102%KeHHOrO BbITeKaeT, UTO 9JICKTPOXHMMYECKY1O MOJIMPOBKY MOXKHO pac- 
CMAaTPHBaTb Kak MpOlecc, MpeNnATCTBYIOLLMH CTPyKTYPHOMY TPpaBJIeHHIO H CIia- 
*KUBAIOUMH HeEPOBHOCTH MUKpopedbea JIMIIb B oMmpeeeHHbIX MaciITabax — 
mm 10-* no 10-* cm. 


Tloctymusto 
15 X 1956 
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Tloxnanp Akagemun nayr CCCP 
1958. Tom 122, Ne 3 


PH3BHYECKAA XHMHA 


O. A. OCHIIOB u H. K. WEJIOMOB 


K BONPOCY O FHAPATALMH HOHOB B BOJHbIX PACTBOPAX ' 
(IIpedcmaeaeno akademuxom A. H. Ppymkuroim 17 V 1958) | 


B pa6orax JJ. Bepnana u P. Baynepa (1) u O. A. Camoitaosa (?) noKa3axo, | 
UTO B BOJHbIX paCTBOpAaX Pa3JIMYHbIe HOHbI NO-pa3sHOMYy AeHCTBYIOT Ha TpaHcsA- | 
ILHOHHO? JBHXKeHHe O/IM>KaiIIMX K HAM MOJIeKyJI Bodbl. MuorosapsHble HW He- 
6oO/IbLUHe OAHO3apAAHble HOH! OCMAGIAIOT, a OOJIbLUINe YCHJIMBAIOT 9TO Bu2KeHHe, 
T. €. MaJIble HOHbI YBEJIMYMBaIOT OPHeHTallMio JMNOJeH B Boe, a OoublIne, Ha0do- 
POT, BbI3bIBalOT Ae30PHeHTALLH0 UX. OTO ABJICHHE IIPHHATO Ha3bIBaTb <OPHeHTallH- | 
OHHOH ruApaTalueli». OHO MOXKeT ObITb UCTOJKOBAHO HCXOAA U3 2IeKTPOocTaTH- 
yecKOl TeOpHH %KuAKOrO cocToAHHA (%,4). 

Hama Opiio moKa3auo (3), YTO B THOSOM TOUKe OObeEMA MOJIAPHOM KUAKOCTH 
leiicTByeT BHyTpeHHee nowile E, KoTOpoe MoxeT ObITh NPHOJIMxKeHHO BbIPAXKeHO 


culeqyIOul4M OOpasoM: 


d : 
Ba aN bs (1) 


rye M — MosekyJIApHbI Bec ucCJIeyeMol NOAPHOM 2®uAKOCTH, d — MJIOTHOCTb, 
u — JMnOuJIbHbI Moment, V —uucno Aporaypo. BeelcTBue Toro, YTO Mo/eKy-— 
JIbl BOJbI ACCOLMHPOBAaHb! 3a CUeT BOAOPOAHONM CBA3H, AMNOJIbHbIM MOMeHT BOJbI 
B KUKOM COCTOAHHH 3HAaUHTeJIbHO OTMMUaeTCA OT TAKOBOLO B ra3ax HW MpH pacueTe 
no dopMysiam CpipkuHa (°) HIM MoO Mpediox%KeHHOH OHHM u3 Hac (°) npHOH3sH- | 
TeJIbHO paBeH 3 JeGaaM. Ilogqcuer noKa3biBaeT, UTO MPH KOMHATHOHM TemmMe-— 
paType 
Er 4,27 +10°CGSE, 


IIpu 3ameHe OJHOM MoJIeKYyJIbI BOJbl HOHOM 9HEpreTHuecKOe COCTOAHHe %KUAKO- 
CTH OcTaHeTCA O€3 H3MeHCHHA TOJbKO B TOM CJly¥ae, eCJIM CHa, C KOTOpPOH 
Oyer WeHCTBOBaTb MOH Ha OKPy2Kaloulve MOJIeKyJIbl, OyeT PaBHa CuJIe, C KO- 
TOpOH OKpyXKalollHe eFo MOJIeKYJIbl, pasyMeeTcCA, 6e3 H3MeCHeEHHA CTeneHH UX 
OpHeHTal\uH, OyAyT MeHCTBOBaTb Ha HOH, T. €. KOFa MbI HMeeM paBHOBecne CH. 
Vabimu cloBaMu, HalpsxxKeHHOCTb MOA, CO3aBaeMOrO MOHOM, B WeHTpax OuIu- 
*KahWAX MOJCKYJ KOKA PABHATLCA HallpAXCHHOCTH MOA, CO3aBaeMOro MoOJe- 
KYJIaMH XKHKOCTH B WeHTpe HOHA, T. €. BHYTPeHHeMY MoUI0: 


En EF, (2) 
rae Ey,—nose noua. 

IIpu E, > E mpi 6ytem Ha6mofatb oca6eHHe TpaHcANMOHHOTO ABYOKeHHA 
OmmKalliMx K WOHY MOJeKYyJI BOAbI, T. €. MOOXKUTeHYyIO TuApaTaumio 4H, 
Haodopor, mpu Ey < E — yBenwuenve NOABUKHOCTH MOsleKy JI — OTpUlaTesbHYIO 
rvparaltuto. 

CorsacHo 3aKoHaM 3JIeKTpocTaTHKU 


Ze 


Eg (ra + Ho)’ (3) 
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re 7, — paduyc noua, ry, — sPeKTuBublii paquyc Moweky1bl BOLI. OueBn HO, 
pasHoctb £,—E-=AE onpegenser 3uak rugpatamun uona. V3 ycnosua 
AE = 0 MoxHO onpesxemuTh KpHTHueCKH paquyc MOHa, np KOTOpOM novIOxKH- 
TeJIbHadt THAparaluA MepexoMUT B OTpHLaTeJbHYyIO: 


Ze 4 d : 
(P+ryo 3 su rr Aaeitl (4) 


Ze 
Kp 
ieee Va wo. (5) 


‘Ipunucpipat mpvOumKeHHO MoJleKysle BobI ciepuueckyio (opmy, Halijem 
 acp*peKTHBHLIN payuyc ee no dopmyyvie 


oTky a 


3M 


Lone DET teas 1,93A. 


Alix OMHOBaJIeHTHBIX HOHOB KpHTHYecKHi pafuyc paBeH 1,45A (r*P = 3,38 — 
— 1,95 = 1,45), a qua QByxBayeHTHbIX KOHOB 2,05A. 


IIo qannpm JI. Bepnasau P. Payuepa, k HerHApaTHpyIoulMMcs Culesyer OTHe- 
CTH HOHbI, HaYHHAaA C pyOuyzuA, y KoTOporO fy, =1,49 A, uTO HaxOMHTCA B XO- 
pollem cormacuH C pe3yJIbTaTaMH HalUHX BbuNCeHHH. K aHamOrHuHoOMy BbIBO- 
ay mpuxogut u 2. X. Mpuuman (°) Ha OCHOBaHHM H3YYeHHA CMeKTPOB BOMHbIX 
pactBopos. O. 41. Camoiios qa ry? Maer HecKoJbKO Ooslee Hu38KOe 3HaueHHe, 
BKJ04aA HW KaJIMH B YHCJIO OTPHWAaTeJIbHO THUApaTHPYIOULUXCA MOHOB. 
Ilpou3Beem pacueT JOnOHUTeJIbHOK 


SHeEpruH OPpHeHTaWHu, KOTOPYtIo coo6- Ta6anua 1 
wlaeT HOH 6Nu3JexKalluM MOJI€KYJIaM BO- = 
JbI. Accolluv poBaHHyto YKUAKOCTb MO?7KHO cr : A Awe IAT ogy Je 
pacCMaTPHBaTb Kak CHCTeCMY MOJI€KYJI, i KKaul|MOJIb KKasl Moulb. 


PaCMOJIOXKeEHHbIX B MOTeCHILMAIbHbIX MH- 
HMMYyMAax C BbICoTOH Oapbepa UW. IIpu Ha- 


Lit | 0,78 0,63 0,6 
joxkenuu nons AE cormacuo A.M.@pen- a+ 0°98 ies sia 
Kesio (7) MOTeHLMaIbHble Oapbepbl OKpy- = Ag+ =| 1,15} +0,23 +0,14 

| 2KalOulWX HOH MOJIeKYJI NOHH3ATCA B Ha- Kt 1,33 | +0,08 =0;07 

A Dita lel bOx lanazec0, 04 =0.45 

paBleHuu nod Ha Ad MH MOBbICATCA ae Allama By 
MpoOTHB Nowa Takxe Ha Au. OueBuduo, Ci- 1181 —0'24 1035 
paOota noua OyfeT paBHa Br- 1,96 = 5 —(023 
I- 5 04 OST ery 


Aj=(2n- Au, (6) 


Tle 2 — KoopiuHallNoHHoe uNCJIO HoOHa B pactBope. C Apyroi cropoubl, coracHo 


WuTepaTypHbIM aHHbIM (°), 
AEu 


rye p. — AUMO/bHbII MOMeHT MoseKyu1bI BoLbI. M3 ypaBHenuii (6) u (7) mouyyaem 
Nees (8) 


4n 


Ho Au u ectb JoOaBounad SHepruA OPHeHTaluu MoseKyubI B Howe Hona. Kak 
6blvio noKa3aHo O. A. Camolimopnm (7°, !!), KoopHHalMOHHOe YNCJIO 1 JIA pa3- 
6aBsIeHHbIX PaCTBOPOB MOXHO MPHHATb PaBHbIM veTHIpeM. Tora 


ee een 9 
Ni = (9) 


ax 
oD 


| 


B ta61. | mpHBeeHbl MIs! HEKOTOPbIX HOHOB pacCuHTaHHble Mo copmyse 
(9) BenuuuHbr AU, KOTOpbIe CoMmocTaBJIeHbI C aHHbIMH Win Au, noJTyYeHHbIMH | 
O. A. CamoiioBbMm u3 3Ha4eHH nosxBuxkHocTeH uoHoB (?). M3 npuBeqeHHbIx — 
JAHHBIX CJleyeT, UTO BbIYHCJICHHbIe HAaMH 3HayeHuA AW HaXOJATCA B XOpOllem 
COrlaCHH C OMbITHbIMH JaHHbIMH, OCOOeHHO eCJIM Y4eCTb, UTO B JaHHbIX CamMolisioBa: 
BTOpad 3Havalllad Wudpa AA Au uMeeT TOKO paCueTHbI CMbICJ. 


Poctorckul-Ha-Jlony Ilocrynusto 
rocyapCTBeHHBIH yHUBepCuTerT 13 X11 1957 
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Jloxnann Akanemun Hayk CCCP 
1958. Tom 122, N 3 


®HSHYECKAH XHMHA 


B. W. CKOBEJIKHH 


O TEPMOAHHAMHYECKOM PABHOBECHHM MOBEPXHOCTEM 
CHJIbBHOTO PASPbIBA 


(ITpedcmaeaexo axademuxom C. A. Bexuiuxcxum 80 VI 1958) 


B noculeqHee BpeMA B H,poMeXaHHKe HaXOAAT MpHMeHeHHe pas/IHUHbIe Ba- 
MallMOHHble MPHHILMIMIbl, KOTOPbIe MPH 3aaHHbIX TpaHHUHbIX HM HavaJIbHbIX 
CJIOBHAX SKBUBAJICHTHbI YpaBHeHHAM JBwKeHHA. Jia HauOouee OOmIMX alnaba- 
MUeCKHX JBHKeHHH Ta3a (Oe3 pas pbIBOB) BapHall\MOHHble MPHHIUMMbI H UX OOOCHO- 
aHve aHbl B padoTax (*,”). OnHaKo Avid JBW2KeHHH, COMepKalllNX MOBePpXHOCTH 
UJIbHOrO pa3pbIBa, NOMHMMO BapHallHOHHO"O MpHHWNNa, IKBUBAJICHTHOLO y paBHe- 
MAM JBYHXKEHHA, LOJKeEH CYUCCTBOBaTb BapHallHOHHbIit IpMHIMM, KBUBAJICHT- 
bli BTOPOMY HayaJly TepMOAMHAMUKH H BbIparKaloulMi yCOBue TepMoAMHamMuye- 
KOrO PaBHOBeCHA MOBePXHOCTH CHJIbHOrO pa3pbIBa. OObmHO TepMo.MHaMuye- 
KOe PaBHOBecHe Pu3SHYeCKOH CHCTeMbI ONpeeMAeTCA H3 BapHallMOHHOTO ypaB- 
eHua SD= 0 mpH mocTOAHCTBe AByX HIM HeCKOJIbKMX apaMeTPOB CHCTeMBI. 
YVHKIMA D, 3aBHCALLad OT XapakTepHbIX JIA JaHHOrO ABJICHHA (BapbupyeMbIx) 
M3H4UeCKHX BeJIMYHH, ABJIAeCTCA TePpMOJMHAaMMYeCKHM OTeHIMaiom Tn66ca 
). Hanpumep, nojoxKenne BekTopa CNOHTaHHOH HaMarHuueHHocTn cbeppomar- 
MTHOFO KpHCTaJJIa HaxXoAuTCA u3 yculoBHA SD = 0, rye DW = G —TS ectb 
BoCosHad 9Heprud Kpuctasa (*). [pu Bapuattun nouoxenuA BeKTOpa HaMar- 
MYCHHOCTH YJleJIbHbIA OObeEM HM TemMepaTypa COXpaHAIOTCA HeH3MeHHbIMH. 

B rupoMexaHuke mpoOJleMa TepMOMHaMHYeCKOrO PaBHOBeCHA lOJIKHAa 
O3HHKaTb BCAKHH Pa3, KaK TOJIbKO JIA ONMCAHHA BHKeHHA Fa3a PomyIMpyer- 
A TOT WIM MHOM BapvalMOHHbIH mpuHwun. B caMoM Jesle, OeCKOHeYHO MaJible 
TKJIOHCHHA OT AeCHCTBUTeJIbHOrO JBHXKeEHHA MPH 3aaHHbIX TpaHHYHbIX WM Ha- 
AJIbHbIX YCJIOBHAX JOJI2KHbI YLOBJIETBOPATb HE TOJIbKO BapHallMOHHOMY ypaBHe- 
W10, 9KBUBaJICHTHOMY YPaBHeHHIO ABH2KeHHA, HO H BapHallHOHHOMY YPpaBHeHHIc 


Dele Sea) (1) 


<BUBaJICHTHOMY BTOPOMY HadaJly TepMOAMHAaMHKH JIA JeMCTBUTEJIbHOPO COCTOS - 
MA Ta3a, Haxojauleroch B TepMOJMHamuyecKOoM paBHoBecuH. JlonycTHMble 
apuallun B (1) Te Ke, 4TO HM BapHalluH, OMpeeAIOULMe NEHCTBUTeIbHOe ABHKe- 
ve ra3a (cumBo A, B oTMuHe oT 3, O3HauaeT, 4TO AQ He ABJIACTCA MOJIHbIM 
adtbepenttvasiom). Takum oOpa3oM, ypaBHeHne (1) orpannuuBaer KJlacc Jony- 
fHMbIX BapHallui. 

B rupoMexauuke 43 ypaBHeHHs (1) B OOmleM Culy4ae He yaeTCA NOJyuHTb 
>pMOJMHaMMUeCKHX NoTeHMaoB [u66ca, Tak KaK IPH BapHalluu Bce MapaMmetT- 
bl 'a3a MeHAIOTCA B pesyJbTaTe ABuxKenuA. Ilostomy, u B cuy Toro, urTo AQ 
€@ ABIIACTCA MOHEIM Judcepenuuasom, Bapuattun A u d B ypaBHenun (1) 
WKHbI ObITb OecKOHeUHO-MaJIbIMH. B u3BeCTHbIX JO CHX NOP BapHallHOHHbIX 
/DHHILMMaX, MPHMeHUMbIX JIA HeMmpepbIBHOFO ABHXKeHHA, B UaCTHOCTH, B MPHH- 
wulle HavMeHbUlero NoTeHiinada ToKa (',”), ypaBHeHue (1) BbInoHAeTCA TOK e- 
rpenno. Jia JByxKeHuli C MOBepXHOCTHIO CHJIbHOTO paspbIBa ypaBHeHue (1) 
PKIECCTBCHHO He yAOBJeTBOpAeTCA HM aeT JONOMHUTeIbHOe YCJIOBHe, omperle- 


,9 
to | 


JIMIOULee TEPMOAMHAMMYeCKOe PABHOBECHE Fa3a, MpolleWero yepes MOBEPXHOCTE 
CHJIbHOrO pa3pbiBa. ; 

PaccmoTpuM o6ulH cilyuai ABMKeHHA rasa Np HaMYMM YapHOU BOVIHb 
WIM pe3KO OMpezeeHHOrO (PpOHTa peakILHH, OTMeJAIOMLErO UCXOMHBIM ras ( 
oT cropeswero 1. Takoii (pont peakWMu MO>%KHO faccMaTpuBaTb Kak CBOeOOpas: 
HYIO MOBepXHOCTb CHJIbHOrO paspbipa. Ec o603HauHTb Ta3, MO KOTOPOM} 
paciipocTpaHAeTCA NOBEPXHOCTb CHJIbHOTO paspbIBa, MHZeKcoM O, a Tra3, Haxo 
JIAWLMHCA MO Apyry!o CTOPpoHy NoBepXHocTH, HHeKcoM |, TO 3aKOHbI COxpaHe: 
HMA MaCCbI, HMMYJIbCa M 9HEPrHM HamuluyTcsA B Buse (°): 


PoD = 01 Uni: (2 

Po + PoD® = p02, + Pi, (3 

ae 1 

Eo (Por 0) + Poto + > D? = Ey (py, %) + Pats + Z ess (4) 


re p— Mapnenve, o—noTHocTh, t=1/p, D—cKopoctb pacnpoctpaHeHHs 
NOBEPXHOCIH CHJIbHOrO paspbIBA OTHOCHTeJIbHO raza 0, U_, —HOpMaJIbHaA K M0: 
BePXHOCTH COCTABJIAIOULaA CKOPOCTH JBHXKCHHA rasa O1HOCHTeJIbHO MOBepXHOCTH 
E —nosuasa sxeprus, paBHaa cyMMe BHYTpeHHeH SHepruuH G M «9HeprHuH OOpa 
30BaHHa» WIM 9sHeprua cpisd a. IIpw 9K30TepMHyeCKOH peaKILMH pasHoctTh 
Ay) — Q, = eCTb TemsioTa peaKkiMn (°), OTHeCeHHad K eMHMIe MaccbI raza CO 
Vckmoyaa “3 (2)—(3) ckopocTH M TlOAcTaBAd B (4), nowyuHM ypaBHeHnne 
[roronno | 


1 
Eo(Po» 0) La (Pin 1) = a (T) — 7%) (Po + /1)- (5 


JlonyctuM, 4TO JBMxKeHHe 1a3a ONMCbIBAeTCH HeKOTOPbIM BapHalMOHHbIM ypae 
HeHHeM Ip 3aaHHbIX PPHHHYHbIX YCJIOBMAX WM ycJIOBHAX (2)— (4) Ha moBepx 
HOCTH CHJIbHOrO pa3pbipa (OO03HauHM ee 4epes cs). B yacTHocTH, ecJIM H 
MOBepXHOCTH, OFpaHHuNBalouleH OONacTb TeYeHHA ©, 3aqaHO pacnpeseenne 
OOoOueHHbIX ChyHKWHH TOKa(?,’) b, 9, H Ha o, pasfesmouleH OO6sacTb @ He 
Be OO/acTH @, (H39HTPOMHYeCKOe TeYeHHe) H @, (HEM39HTpomMyuecKoe TeyeHHe). 
BbINOJIHAIOTCA 3AKOHbI COXpaHeiHa (2)—(4), TO JeHCTBUTebHOe O3ByKOBOE 
yCTaHOBMBiueecH TeyeHHe eaJbHoro ra3a YOBJIeTBOpseT BapHallHOHHOM\ 
ypaBHeHHlo | 


; 


Ad, 9] = 81 + = | pdSdo —\ [L},81 ds = 0, (6 


®» o 


hiew:—= \ (p + 90’) dw = \ Ldw ecTb moTeHuMas! ToKa (?) B pa3spbIBHOf 3amaue: 
Es @ a) | 
ds = nds — BeKTOpHbIM 3J1IeMeHT moBepxHocTH, | — yra .MHHM TOKa, b= const. 
®» = const, K — rasopaa nocrosnnas, S — surponua. B ypaBHenun (6) Bapvalue 
nowBepraiotcs p. % Mp YCJIOBHM, 4YTO B @, HM Gs» BBIMOJHAIOTCA ypaBHeHHs 
BepHyM ¢ HeW3MeHHbIMA KOHCTaHTamu. CumBom [L], O3HauaeT pa3HOCcT! 
sHauennh L 10 06e CTopoHbl nopepxHocTh 3: [L], = L;— Lo. K ypasnenuto (6) 
HEOOXOAMMO IIPHCOeAMHHTb BapHalMOHHOe ypaBHeHHe TepModHHamMuecKorc 
parnosecus (1), B KoTopom AQ u 6S onpeyemsiorca TeMH Ke OTKJOHeHHAME 
OT JeHCTBUTeMbHOrO COCTOAHHA, KOTOPbIe cofepxKaTcs B (6). 

B kKauectBe MpHMepa pacCMOTpHM JlO3ByKOBOe TeyeHHe ueambHOro ra3é 
B Tpy6e mpM Haimuun cbpoHTa miaMeHu, pacmpoctpansioueroca c 3apaues 
M3BeCTHOH ckOpocTbio D = D (po, t) B H39HTPOMMuecKOM ra3e c 3aaHHOl 
KoncTantow Ilyaccona. Ha pune. | u306paxxenbt ayua6atet Trorouno js 
yWapHon pomp! (OL), qetouayMonnoli Bout (AD) u cna6oit Aedpsarpauun (BC) 

M3 ypapnenmi (2)—(3) ana cnadoii feplarpauu novtyyaem mpamyt 
Muxespcoua (8), m0 KoTOpoli HyeT TePpMOAMHAMMYeCKMH MpOlecc B 30He peakILMH 
432 


D2 ny 
I— Po = gs tosh [Ip 7BwoKeHHH BOMb sTOH MpAMOl Jo mobo TouKH 
AuaOatTE! BC Bbifenserca OHO M TO 2%xe KOMMUeCTBO Tela q (TensoTa peak- 
lun). Kaxkoe cocrosuve BHYTpH 30HbI ropenua yRopserBopset (2) — (4) 
 mepemennpmm gq. Wurerpupya ypapnenne dQ=dE + pdz pyom mpamoii 


Buxemcova, Nowy am \dQ = Eo (Po, to) — Ey (1, 1) + a(t — 1) (Po + P2), 


TKY a corsacHo (5) | dQ =q. CneqopatembHo, mpH smo60H Bapwaluu cocto- 
aud rasa | AQ = Ag = 0 u ypasnenne (1) npuBogur k ycnopmto 6S; (p;, |) =0. 
IsMeneHve sHTponun S, npu Bapna- 
[MM = COCTOAHHH rasa 1 (TaKoe u3- 
feHeHve JOMyCTHMO CBA3AMM) BO3- 
[OX%KHO TOJbKO 3a CUueT H3MeHeHUA 
9 (HIM fo) Nepex PponTom miamMenu. 
WIE OBATeILHO, IX TeX Bapvauni, 
OTOpble JOMycKaloTCA rpaHWuHbIMu 
‘COBHAM, YCNOBMAMM (2)—(4) Hao 
[| APyruMa CBA3qMM, HeEOOXOMMbIMH 
| COOTBETCTBYIOULEM  BapHallMOHHOM 
[pHHuMNe WIA RWPWKeHMA rasa, 3 
S; = 0 nomyuaetca muccbepesun- 
dS; (Pi, 71) __ 0 

dT, 6 
OTOpoe BMecte c (2) — (4) maer 
MCTeMy UeTbIPeX avvre6pavuecKHx 
PaBHeHHH, OJHO3HAUHO onpeyessto- 
JMX TlapaMeTPHbI Tt, T, Py, Uny Tasa O 
1] Ha mogepxuocTu (ppouta maMeHn. 
JE KOBATeJIBHO, Bce lapaMeTpbl 
asa Ou | Bomb Cponta nuiamMeHu 

OCTOAHHbI WM J[BMxKeHHe Ta3a 3a (PpOHTOM MlaMeHH M39HTpomMyecKoe (Oe3BUx- 
€BOe). 

B wekoropbix paOorax, BuacTHocTH (°~"*), ycTaHOBUBLeecA KO3BYKOBOe JBH- 
‘eHHe Ta3a pH HaJMuuH (PpowTa MWlaMeHH FUApOMHaMWYeCKH 3aMeHAJIOCb 
BH2KCHHEM JBYX H€C?KMMAeMbIX %KUAKOCTeH, MJIOTHOCTH KOTOPBIX Ha (pouTe 
JaMeHH H3MeHAIMCcb CKauKOM. [Ip sTOM Noy4aslacb CHJIbHaA 3aBUX PeHHOCTb 
OTOKa 3a (pPpoHTOM maMeHu. M3 JoKa3aHHOro Bblllle cleqyeT, YTO MOJeJIb WBU- 
CHUA JIBYX HeC2%KUMaeMbIX XKHAKOCTeH He YOBJIeETBOpAeT YPaBHeHHIO Tep- 
OMuHaMuyecKoro paBHOBecHA (ppouta miamenn (1). 

Ecam ra3 [[BuxKeTCA IPH HaIMUMH yapHOH BOJIHbI, TO WIA onpeetenua 
\Q 9leMeHTapHOH “aCTHIbI 3a yapHOH BOJHOH HeoOXOAMMO UCCJeOBaTb He- 
ABHOBECHBIe YCIOBHA B WepeXOAHOM Cl0e NOpAAKAa WMHbI CBOOOAHOrO mpobera 
oeKYI Ta3a, B KOTOPOM MpoHcxo\uT Auccunallua sHepruu. To Ke camoe oT- 
OCHTCA HK JeTOHaNOHHOH BosHe. Onpesesenue A QB STHX CTYYaAX BO3MO?KHO 
Alb Ha OCHOBe CTaTHCTHYeCKOH Teopuu dlyKTyalu B MepexoOJHOM CJloe. 


MockoscKuit rocyapcTBeHHbIt yHUBepCuTeT Ilocrynusio 
um. M. B. Jlomonocopa 26 V 1958 
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Jlornxagn Akayemun nayx CCCP 
1958. Tom 122, Ni 3 


PH3HYECKAAH XHMH 


jl. 11. THMO®EEB u A. A. BOCKPECEHCKHH 


HMCCJIEMOBAHHE MEXAHW3MA BHYTPEHHEM JN®dYy3hh 
METOJOM PEHTTEHOBCKOHM JMACKONMK 


(IIpedcmaeaeno axademuxom M. M. Jy6uxunoim 26 IV 1958) 


Tlepememenue alcop6upyemoro BelecTBa B MOpHCTbIX CopOeHTax mpHu agcop6) 
IH H3 MOTOKA Fa3a-HOCHTeJIA MPOHCXOANT NyTeM Ludpy3Hu B OObeMe Nop H M0 pe 
nopepxHocTu. Powb KaxKOH COCTaBJIAIOULeH MOXKeT ObITb OOJIbUIeH HH MeHbIIeH 
B 3A€BHCHMOCTH OT XapakTepa NMopucTocTH copOeHTa, MpHpObl NOBepXHOCTH |} 
MpHposb afcopOupyemoro BejecTBa, TemnepaTypbl HM pa Apyrux ycopult 
O6a Buyla nepeuoca, T. e. Auddy3uA B rasoBon dbase W MHFpalluA 10 ee 

IIpOTe€KalOT OMHOBPeMEHHO H B OJHOM HalipaB- 

JICHHM, B CBA3H C 4¥eM OLeHKa POM Kaxore 

ee Ea BUjla NepeHoca mpelcTaBser Oobuue TPyL- 
pS ing HocTH. B JaHHOH paOoTe clejana NOMbITK4 
pa3eJleHHA MOTOKOB B ra3s0Bol HW afcop6E- 
Bf NN (RE _onnon gazet | 
SOC MOE. VUnes, noloxKeHHad B OCHOBY METOAHKH UC 
cleOBaHHA, HocTpupyerca puc. 1, Ha Ko 
TOPOM CXe€MATHYeCKH U300paxKeHa Nopa cop 
OenTa. J[o Hauana aqcopOuuu nopa 3anouHeHé 
Rages BO3LYXOM, a30TOM HJIH KakUM-JIHO6O Jpyrun 
Seed OUeCHb MaJIO copOupyroujuMca (OyemM cuHTaT: 

6 C—> ~-- ~--— 6-0 HeCOpONPYIOLUMCA) Fa30M, LaBJICHHe KOTOPO- 
aan 


ro BCIOAY OJMHAKOBO M paBHO P,. Co3manun 

{Nf “> Ha OOM KOHIe NOPbI KOHWeHTpaluto alcop: 

OASSSSSSSS/ 7A 6upyemoro BemectBa Cy), a Ha Apyrom KOHL 

nyctbh C = Q. BeneacTBue pa3HocTu KOHIeHT 

Puc. 1. Cxema mepememlenua ancop- PalWl BOSHHKHET LuPy3HOHHBI MOTOK cJeB: 

OupyeMoro BelllecTBa B rasoBoH (pase = HANIPaBO, IIPHYeM YaCTb BeILeCTBa NMepeme 

Bie ORE ROT TOE B in Sacre UaeTCa B rasOBon (pase HW UaCTb IO NOBEPXHOCTI 

pyioueroca rasa, 6—npu annum NOpet (puc. | a). Tloppicum renepb Japnenu 

BCTpeyHOrO ToTOKa HecopOupyiome- HecopOupyroueroca rasa fo P,. Tlepenay 

roca rasa Rapnenuht AP = P,— P, Bpl30Ber BcTpeuHbi 

NOTOK HecopOupyromeroca rasa (puc. 16), 1 

yCIOBHA NepeHoca BeleCTBa B rasOBOH (hase pesKO H3MeHATCH. B TO xe BpeM: 

B aCopOlMOHHO chase, ecu AP< Pj, yCOBUA MepeHoca OCTAaIOTCA NpakTHUYeCcK! 
H€H3MCHEHHDIMH. 

Ecau alcopOupyemoe BemecTBo nepemenlaercs MpeHMYyLleCTBeEHHO M10 MOBepx 
HOCTH MOP, TO Np HaJIM4YMM BCTPeyHOrO NOTOKAa HecopOupyromeroca raza CKOpPOCT 
NePpeABHXKeHHA CPPOHTa afcopOuuH BHYTPH 3epHa He AOmKHA OCOOeHHO 3amel 
JIATECA. Ecsm xKe NepeHOC BeneCTBa MPOMCXOAMT TaBHbIM OOpas0M B Tra30B0! 
base, TO Halo O*KUMaTb CyULeCTBeEHHOTO BAMAHUA MOTOKA HecopOupyromercc 
raza. Bosyelicraue BCTpeuHoro moTOKa O4eBHAHO Oyler uMeTb MeCTO TOMBKO 
Tex NOpax, PannyCbl KOTOPbIX OoMbINe CpeAHeH NIMH! CBROSOLHOFO MYTH MoMeK YJ 
B MevIKMX NOpax, PpaHyCbI KOTOPHIX MeHbIUe Cpelueli ANuHH CBOGOHOFO nyt 
BCTPeYHbIe MOTOKH MPOHAYT HesaBMCUMO [pyr oT Apyra. B nawmx onprrax, mpc 
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3O(MBINMXCA MPH aTMOCHepHOM NaBseHHH, CpeyHAA ANHHa CBOCOAHOrO NyTH CoO- 
TAaBIAa MPHOJH3HTeIbHO 107° cM H TOpMoxeHHe MepeHoca B rasoBoii (pase mpo- 
ACXOMJIO TOJbKO B Nopax, pasMycbl KoTOpHIX Oombure 107> em, 

B ‘KauecTBe oObekTa MCC€QOBAHUA MIPHMeHAJICA TpaHYJIMPOBaHHbIt Ape- 
SCCHBIM YFOJIb NapNrasOBOW AaKTHBAILHH, MOJYYeHHbI MpH oOrape 32%. Kaxy- 
WHHCA YjleIbHbI - BeC COCTaBA 
),898 r/cem’, OGbeMbI MUKpO-, Nepe- | i 
OJHBIX H MaKpOMOp — cooTBeTCT- 
eHHO 0,27; 0,11 n 0,21 cm?/r. Kon- 
TaHTbI ypaBHeHHA H3O0TepMb! ajcop6- 

Hu JlyOunuHa HX PanymKesuy: W)= 200 
=0,26cm?/r, B=0,42-10-°.Ha puc.2 
IpHBeyena H30TepMa acopOuuH ma- 

OB OpomuCcTOrO 9STHIa, B3ATOTOB x 
-auecTBe alcopOupyemoro BellecTBa. 100 
 SepHo yria B copmMe WHuIMHApa 
(MaMeTpOM 5 MM H [IMHO OT 6 JO 

| MM TMIOMellaJIOCcb B COpOlMOHHy10 e207 mela 
u“eHKY H3 MvieKCHrviaca, KaK l0Ka- 

aHo Ha puc. 3. Tepmern3allua Kpen- {0 20 mm pmom 
CHUA SepHa AOCTHTa/aCb NPHTHpa- Deer) 

WeM ero OOKOBOM MOBepXHOCTH K HC. 2. H3orepma aycop6unH napos Opomucroro 
TeHKe TpyOKku. 3epHo o6fyBas0cb 9THJ1a Ha AKTHBHOM yrsuie. ¢t = 20 
TOplla MOTOKOM MmapoBo3syWHOn 

MeCH, COCTOABUUeH M3 a30Ta, COJep»Kalero Mapbl Opomuctoro aTua, H Yepes 
MpeeseHHbIe MPOMexKYTKH BpeMeHH OO YUaIOCh PeHTTeHOBCKHMH JIyyaMRA. 
[a peHTTeHOBCKOM MIeHKe (PUKCHPOBAaJIOCb NOMORKeHHE PpPOuTa alcopOuNn BHYT- 
WM 3epna. JA MCKJIOUeCHHA BJIHAHHA HeEOLHOPOAHOCTH CTPyKTYpbI HM CBOLCTB 
OBEPXHOCTH Pa3JINUHbIX 3epeH YIVIA CePA OMbITOB MPOBOLNAaCb C OAHHM UM TeM 
<e 3EPHOM, KOTOPOe Nocule OTPaOOTKH pereHepUPoOBasOCb HEMOCpeACTBEHHOBTpy6- 
€ BbICOKOBaKYYMHOM OTKAYKOM NpH KOMHATHOM Temmepatype BTeyeHHe 72 ac. 
{lonHota pereHepaluu KOHTPOJIMpOBaaCcb PeHT- 
| Asom+ bpomucmoli smu reHOBCKHM MpocBeyHBaHHeM. OnbiTbI MpOBOH- 
| JIMCb IPH KOHIWLCHTPallHH MaposB OpomucrToro sTHwa 
/ 20,7 u 75,9 mr/, CKOpocTH NapoBO3yLWIHOH CMecH 


{ 
i 
! 1 
| 1 
] 
| j 
! 

oke | 
! \ 
| | 
! { 
! 
! i 
! 1 
{ 
ce 
| 
1 


C=759 mela 


1,8 u 13,6 n/muH-cm* u Tremnepatype 20+ 0,5°. 
VicTrouHukOM PpeHTreHOBCKHX JIyyeli Cy KHAa 
PeHTTeHOBCKaA TpyOKa C MeCHbIM aHTHKAaTOJOM. 
Hanpsaxxenue Ha aHoge 30 KB, Cua ToKa 10 Ma, 
paccTosHue 0 o6beKta 30 cm. CxopocTp mpoxy- 
Jepno BaHHA ag0Ta Yepes 3epHO CocTaBJAIa 28 CM?/MHH, 
ets UTO COOTBETCTBOBAIO Nepenady TaBeHu Ha TOP- 
wax sepHa oKosI0 20mm pr. cr. A380r noqaBaca 
| u3 6aJlIOHa HU MpeBapHTeJIbHO TponycKavica ye- 
pe3 KOJIOHKY C BaTOH, CHJIMKaresIeM HM AKTHBHBIM 
Puc. 3. Cxema copOuHoHHoH yrJieM. 
sei PesyuibTaTbl OHO H3 Cepuli onbITOB npecTaB- 
neHbl Ha prc. 4. B neppbix AByX POPH30HTAJIbHBIX 
Ylax* moKa3aHO MomoxKeHHe (ponTta acopOunn (3auepHeHHaaA movoca) 
3epHe MpH OTCyTCTBHH MoTOKa HecopOupyiouleroca rasa B 3-M HM 4M 
Wax —mpw uHasmuun sctpeynoro noToKa wHecopOupyrouleroca rasa. 
5-M psy pHBeeHbI pe3ysbTATbI ONbITOB MO MecopOuMu, B KOTOPLIX 3epHO 
JIA CHauala OTpaOaTHIBANOCb B MOTOKe NapOBOSAYIUHOH CMeCH MIpH CKOpocTH 
3 i/MuH-CM? HM KOHUeHTpalluM nMapoB Opomuctoro stua 20,7 mr/a, 3aTem n0- 
ya OpOMUCTOFO STHIa MpeKpamlaach, T. €. TOPel, OOLYBasICH TObKO YHCTbIM 
OTOM, H HauMHasacb MpofyBKa 3epHa a30TOM B KosuyecTBe 28 cm*/MHH co 
\ponbl Apyroro Topua. Bpema akcnosHUMH 3epHa B NOTOKe MapOBOs/yIIHOK 
ecH H [pyrue yCOBHA OMNbITOB YKa3aHbl Ha PHCYHKE. 


Asom 
<a 
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Vis novly4eHHbIX awubix CleLyer, YTO rviyOnHa OTPaOOTKH 3epHa IPH Has 
4H BCTpeyHoro MOTOKa HeEcopOupyloujeroca rasa 3HaYHTeJIbHO MeHbILe, YM TIP 
ero OTCYTCTBHH. STOT pesysbTaT He MOXKeT ObITh OOBACHEH PasOaBJICHHeM KOH 
WeHTPalH NapOBOsLYWHOH CMecH y TOPIa 3epHa 3a CET BbIXOMAULErO 3 3ePH 
agora, Tak KaK YB@JIMYeHHE CKOPOCTH MapoBosLyWIHO CMecu Ooslee, 4¥eM B 7 pa 
He MIPHBeO K CKOJIbKO-HHOY)lb 34MeCTHOMY M3MCHeHHIO CKOPOCTH MpOABHxKCHHS 
(ppouta agcopOunu (cp. pororpadun B 3-m u 4-m pxAax). He moxer 970 ObITb 
pe3ybTATOM BTOPHUYHOTO ABJICHHA, T. €. TOPO, YTO BeMLECTBO MePeHOCHTCA Tl 
(lOBePXHOCTH, 3aTeM MépexOLUT B ra3z0By1o :basy HM BLIHOCUTCH MOTOKOM a30Ta 00 
paTHo. TaKkoe mpeAmoutoxKeHHe He COOTBETCTBYET Pe3y/IbTATaM OMBbITOB M10 ecopo+ 
au. 3a30 MuH. MecopOunu axKe BCaMOM Ha¥asbHOM y4aCTKe 3epHa He HaOJHO 
jaeTca MoHOM AecopOunu Opomuctoro sTua. CileqyeT TakxKe OTMETHTH, UTO NOP 
c pamuycamu r> 1075 cM HMelOT MOBEPXHOCTh, BbIParKaloulyloca WeCATKAaMH KBa]L 
paTHbIX MeTpOB HarpaMM, B TO BP€MA. Kak MOBEPXHOCTb OCTAJIbHBIX, Oomee Med 
KHX Op HCUMCAAeTCA COTHAMH KBapaTHbIX MeETPOB Ha 'paMM HM B HUX BCTPeUHbI 
MOTOK H€ OKA3bIBaeT BYIMAHHA Ha MepeHoc BelUleCcTBa B Fas0BOH (pase, OHAKO mq 
UX MOBEPXHOCTH AOMKeCH MPOHCXOAUTb MePeHOC BeMeCTBA B 3HAYHTEJIbHO OOJIb> 
WIeM KOJIM4eCTBE, YeM' MO MOBepxHocTH Mop c r>107° cM. | 

Ty6una orpasorku 3epHa Ip HamM4MH BCTpedHOrO NoTOKa Yepes 20 —30 MMH 
mocle Havadla OMbira OCTaeTCA MOUTH MOCTOAHHOM (paBHOH~O,/MM), T. e. po 
BMKeHve (PpPOHTAa aXcopOuuH, BHauae JOBOJIbHO ObICTpoe, Ppe3KO 3aMeMIAeTCH. 
Sto OGCTOATEIBCTBO YKAa3bIBaeT Ha TO, ITO alcopOupyemoe BellecTBo Mepemenaer- 
CA B OCHOBHOM BTra30BoH (pase. M3 coorHoureHud OnuITeiHa — CMOJ1yxXOBCKOr 
x?= 2Dt, rae x —NyTb, NpOHAeHHbIM uacTuleH 3a Bpema ¢t, D — xoappuuyneny 
nubpy3un, cilelyer, 4To (pout afcopOunu (ecm BemlecTBO Mepemeuraerc 
B Ta30BoH (pase) Oyler ocTaHoBJIeH, KOra JIMHeMHaA CKOPOCTb BCTpeyHOr 
moToKa w > 2D/x. J|ia yka3aHHbIX BBILIe YCOBMH JIMHeMHaA CKOPOCTb rag 
B 3epHe cocTaBuasa 2,3 cM/ceK HH Cc yueToM mopucTocTH 3,7 cm/cek. [IpHHuma 
mpuosMxKeHHo D = 0,1 cm?/cex, HaxoqumM x% = 0,54 MM, 4TO JOBOUIbHO O1H3KE 
K 9KCMe€pHMeHTaJIbHOH BemHM4HHE (0,7 MM). C TeyeHveM BpeMeHH (bpoHT afi 
COpOWHH HECKOJIbKO MepemenlaeTca B HanpaBJeHHH Audpy3HOuHOrO MoTOKAa, UT¢ 
ABJIACTCA BIMIOJIHE CCTECTBCHHBIM, TAK KaK NePeMeleHHe BeULeCTBa MO MOBepx 
HOCTH, a TaKKe B MOpax, pasMyCbI KOTOPbIX MeHbIIe CpelHeH JVIMHI CBOGOAHOrS 
mpoOera, He TOPMO3HTCA NOTOKOM HecopOupyromeroca rasa. | x! 

IIpu yBeimueHHi KOHIeCHTpalHu MapoBo3szyurno cmecu or 20,7 go 75,9 mr/a 
HaOMOMaeTCA CYLICCTBEHHOe BOSPaCTaHHe CKOPOCTH MpoABHxKeHUA CbpoutTa aJ- 
copOWHH BHYTpH 3epHa. Tak Kak BeHUMHa acopOunu Mp 3sTOM yBenMUMaCcE 
ar 265 0 270 r/r, T. e. TOMBKO Ha 2% u, CHeOBaTebHO, PpalMeHTn! BeIHINE 
afcopOWuH B 3epHe H3MeHHJIMCb MaJIO, TO 3TOT PaKT MOXKHO OOLACHHTD JIMUIb JO 
fyCTHB, YTO OCHOBHBIM BUJOM MepeHoca ABAAeTCA Anpbysua B ras0Boi dase. 

TakuM 00pa30M, Ha OCHOBaHHM MOMYYeHHbIX pe3y/bTATOB MOXKHO CemaTE 
BPIBOL, YTO JJIt PaCCMOTPeHHOM CHCTeMbI MepeHOc BeLeCTBa B rasoBoli (pase 
UMeeT OCHOBHOE 3HaYeHHE, HM POJIb KPYMHbIX NOP Kak TpaHCHOPTHbIX MyTeli BECbMé 
CYHLeCTBEHHa JIX CKOPOCTH BHYTPeHHeH Audpy3un. 

ABTOPbI BbIPaxkaioT MpH3HaTe »HOCTh akan. M. M. JlyOunnuny 3a WeHHbIe 3a 
Me4aHHA pH OOCyxKeHHH pesybTAaTOB padorul. 


Wuctutyt pusnueckoi xumun II 
Axayemuu Hayk CCCP 12 1V 1958 
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Fo) 10 25 36 49 64 MUH. 
ee rc 
ao * 
Gaal) 30 MUN. 


Puc. 4. [lonoxenne (ponta aycopOunu B 3epHe yraa. 1, 2 — npu 
OTCYTCTBHH BCTpeyHOrO MOTOKa HecopOupylouleroca rasa: 1 — Cyo= 
= 20,7 mr/n, 2 — Cy=75,9 mr/a, 3,4 — npu Hanuunu BcTpeuHoro 
nmoToka HecopOupyrollerocs ra3a.CKopocTb NapoBo3xyWHoli cMecn: 
38—1,8 a/mun-cm*, 4 — 13,6 a/mun-cm?, 5 — necop6una. Ckopoctb 
moToKa agora y Topita 3epHa 1,8 1/MuH-cM* yepes 3epHo 28 cm?/MHH 


JLAH, Tt. 122, Ne 3, Tumodees u Bockpecenckuhit 


Horaagn Akayemun nayx CCCP 
1958 Tom 122, Ns 3 


PH3SHTECKAA XHMHA 
B. Jl. ATOROBCKUH 


M3Y4EHHE AJICOPBILMH MAPOB BEH3OJIA HA MWIEHKAX 
NAJWJIAIUA 


(ITpedcmaeaeno axademuxom M. M. T[y6ununem 14 V 1958) 


Jlia M3y4eHHA KaTaJIMTMYeCKUX UM aCOpOWMOHHEIX sABeHHIi UacTO cHoVib- 
syIOTCA CYOMMUPOBaHHble B BaKYYMe MICHKM McTaJJIOB, KOTOpble OTMM4AIOTCA 
3bICOKOH YHCTOTOH noBepxHocTH. Bpiwio moKa3aHo (*), TO nweHKN nauaqus, 
MOJIYYCHHbIe BOSTOHKOM B BbICOKOM BaKYyYMe, OOJIajlalioT KaTaJMTHYeCKOM aKTHUB- 
HOCTbIO MO OTHOIICHHIO K peakILHH MepepacnpeseseHnA BOXOpONa B WMKJOreK- 
camueHe-1,3. IIpu uccieqoBaHHu KMHeTHKH STON peakILMH BO3HUKJIa HeOOXOMH- 
MOCTb H3YY4HTb alcopOlHio OAHOrO H3 ee MpoOAyKTOB — GeH3oula Ha MWIeHKaXx 
Tawa. 

Jia U8MepeHHA acopOWnH UCMOMb30BaH MeTOA HaTeKaHHA, KOTODpbIi OI 
Mopo6Ho paspadotan H, H. Kaprapazse (7). IImenku nannaqua roropynch 
BOSTOHKOH MeTaJJla C HakaJICeHHOM TOKOM IIpOBOJIOKH Ha CTeHKH ajcopOlMoH- 
HOrO Cocya MpH ocTaTOUHOM JlaBleHHu 5-10~? MM pT. cT. mocae THLaTebHOrO 
OCBOOOXKCHHA HArpeTbIX CTEHOK COCYa H MPOBOJIOKH OT COPOUPOBaHHbIX Fa3sos. 
TommiMHa MWIeHKH onpeselAacb no yObuIn B Bece Maa HeBOl MpOBOJOKH; 
IpH pacueTe MpHHHMAaJIOCb, UTO MJIOTHOCTb MJICHKM PaBHa MJIOTHOCTH MaCCHBHOrO 
Haiialua. BuyumMasd mopepXHocTb MvJIeHKH Masimaqua cocrapasanta 100 cm’, 
[lapbi GeH30/1a NocTyNaJH B alCOpOWHOHHbIN cocy u3 Ko/ObI OObeMoM 10 4, 
laBJieHHe B KOTOPOH ObilwIO paBHO 3 MM PT. CT., Yepe3s KanHJWIAp QIMHOH 5 cM 
A MaMeTpoM O,1 mm. Kpunrou, no afcopOuun KoToporo onpedeAlach NMOBepx- 
HOCTb MJICHOK MaWaquA, MOLaBaJICA uepes TOT Ke KaNuIAp u3 Apyroro Oasona 
6bemom 10 a. JlaBnenue B acopOWHOHHOM cocye H3Mepssiocb Yepes 2—3 Mu- 
HYTbI C MOMOULbIO MaHoMeTpa IIupaHn, KoTOppI TepMocTaTHpOBaJICA pH TeM- 
qepatype 20° u Obl 3apaHee rpayyHpoBaH NO KpHNTOHY MW NapaM OeH3ovla C Mo- 
MOULbIo MaHoMeTpa Max-Jleoya. B Tex cityyaax, Kora TeMnepatypa afcopo- 
IMOHHOPO Cocyfa OTM Aasacb OT TeMMepaTy pbl MaHomerTpa I Inpauu, mpu oOpaoor- 
K€ PeByJIbTaTOB BHOCHJNCb NompaBKH Ha TerMoBy1o 9ppysui1o no Metosy H. H, 
Kaprapayse (*). CneltvasibHbIMM ONbITaMH OblJIO MOKa3aHO, YTO MPM UCMO/Ib30- 
3aHHbIX CKOPOCTAX HaTeKaHHA aCOpOWMOHHOe PaBHOBecHe yCTaHaBJIMBaeTcA 
IpesBbalino Obicrpo. TakuM oOpasoM, KHHeTHKa aflcopOlMH He OCIOXKHAA 
1oyyeHun u3soTepM. AcopOupoBaHHoe KOJIMYCCTBO BbIMHCIAJIOCb TO pasHOCcTH 
*KOpOcTelt HaTeKaHHA, H3MePeHHbIX: MO HM MOCe HaHeCeHHA WIeEHKU Nawaqun 
Ha CTCHKM aCOpOWMOHHOrO Cocy/sa. 

Ancop6uns napos OeH30/a Ha CTEKJIAHHDIX YaCTAX MpHOopa OKa3aslaCb 3Ha- 
IMTe@JIbHOL H Oba onpeleseHa He3aBHCHMbIM CNOCOOOM M0 mpeJloxKeHHI0 
H. H. Kaprapag3e. Oxosio kannuiapa Oba MpHnatva aMiyJla, KoTOpat OX JiaxK- 
laslacb *KHAKHM a30ToM. Bec OeH30/1a, CKOHAeHCUpoBaBlWerocsd B amnyJe Nocse 
JECKOJIbKHX YaCOB HATeKAHHA MapOB Yepes KalHJJIAP, XOPOWO COBNad C BbIMHC- 
ICHHBIM m0 topmyvie Kuyycena: A 

aN. +f __“(p,—p:), P= 16, 
dt 2V 2nMRT ! 
je M — MowlekyJIApHbIM Bec, a — paflMyc KallMJIaApa, / — jamnua Kanusaspa, 
),— JlaBJIeHHe MapoB 6eH3O.1a B JleCATHJIMTPOBOM KOO, Po— MaBeHHe B acopo- 
[HOHHOM cocye. CpaBHuBad KoJIMueCcTBO OeH3OUIa, MOCTYNMBIIero B ayicop6- 
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L{HOHHBIM Cocyl, € KoJW4eCTBOM OeH3O/la B MapoBol pase, JlerKO BbIMHCIMT 
eFo acopOmuio Ha CTeKJIe MPH PpasHbIxX JaBJIeHHAX. 

VizorepMbl acopOuuu mapoB OeH30/1a ObWIM MoyYeHbI Mp TemMlepaTypax 
20 u 79°, Tak KaK HM@HHO B 9TOM MHTepBaJle TeMiepaTyp W3y4asacb KHHeTHK4 


W-19"” opoqa B WuKsAoreKcaquene. Ha puce. | 
i i IIpHBefeHbl H3OTeEpMbI alcopOmWuu Mapo 
ri) OeH30/la Ha YeTbIPeX MeHKaX MaJlJa+ 


onO 
o-° 


. J 


ig? 0? 150% 210? 25-19 Temmepatype onpita. Jlecopounsx Mpouc- 
pe mM pmcM XONUAT TOJIbKO Mp MOBbILMeHHM TemMepa-; 

fe} 
Puc. 1. W30repmMpt cyMMapHol aycop6- TypbI TvieHkH 10 250". Tlpw NoHMKeHHE 


HU apoB 6eH30/1a Ha MICHKaX Nawwialua 


nmpu 20° (/, 2, 3, 4) u mpu 79° (5) 


peakWHH JMCMpOMOplHOHMpOBaHHA BO+ 


MMA Ip TeMilepatype 20° (kpuBEle 1—4) 
MW W30TepMa afcopOluH napoB OeHsola 
pu Temmepatype 79° (kpusas 5). Tlo- 
BTOPHble HaTeKaHHA B KaXKJOM U3 OMIbITORE 
moka3aJIH, YTO 4aCTb acopOupoBaHHOra 
GeH30la JIerKO ylauiseTca C MOBepX-+ 
HOCTH, HO OOJIbUllad 4acTb oOcTaeTCA Hal 
MIeHKe NaswlaquA axe mocie MHoroyva- 


copol oTKauku 0 1-107~> mm pt. cr. mpui 


TemmepaTypbr Oo 20° BHOBb aycop6n- 
pyerca He BCe paHee agcopOupoBaHHoe| 
KouIMyecTBO OeH30N1a. Dro obycJIOB-| 


JiQHO, BEPOATHO, COKpalleHHeM OOULeH MOBepXHOCTH TVIeHKH Maaqud mpH 
HarpeBaHuH, TO NMOATBepKaeTCH pe3sybTaTAaMH OMpeseseHHA MOBepXHOCTH 
mo Kpunrouy (cM. HuxKe). J|mA BCeX H8y4eHHEIX MeHOK Maaqua Joa Gensoma. 
pOuHo acopOupoBanHoro Ha I10- | 


BepxHocTu mpuH 20°, cocrapaaer W 19°” 

(puOmusuTeIbHo 75—80% or 06- A ht See es Uae f 
kero KONMUeCTBA acopOupoBaH- a 

HOTO BellleCTBa B OOJIaCTH JaBJle- || (pee 


nO 
o-o-9 


Halt 1 -10-* — 2,6-10-? mm pr. cr. 
BA Oxasanocb (puc. 2), 4To mpu 
jlaBuleHuAX Hurke 5-10~? MM pt. cr. 
KQJIMUeCTBOMPOUHO aCcop6upoBaH- 
HOFO BelleCTBa 3aBHCHT OT aBJe- 0 
Hua. IIpn Ooee BbICOKUX JaBJe- 
HHAX 9TA 3aBHCHMOCTb BbiIpaxKeHa 
caadee. Ina naenok NeNe 1—4 
mpu 20° KpuBple 3aBHCHMOCTH all- 
CopOWHH OT aBJICHHA MMeIOT CTY- 
meHuaTEd xapakTep. Ilo-BuyquMoMy, MOXKHO IpeAMOOXKUTh, UTO MOBSPXHOCTh, Ha 
KOTOPOH MpOUCXOAUT MpouHad alcopOuuA OeH30Na, He ABJIACTCA OMHOPOMHOH, a 
COCTOUT M3 y4acTKOB AByx wlu Tpex coprTos. IInenka 2 no-Bepranacbh npeqBapu- 
TeAbHOMY CieKaHuio mpH 100°, a naenKka 3 — mp 300°. CpaBH2Hue CoorBeTcTBy10- 
UMX KPABoIX MOKA3bIBaeT, UTO XaPakTep H20THOPONHOCTH MOBepX HOCTH Maso 3aBH- 
CUT OT TepMuyecKol OOpadorKH. IInenxu NeNe | u 4 npuroroBseHbI B OMMHAKOBbIX 
YCJIOBUAX, OMHAKO YHCAO YUACTKOB C PasJIMUHbIM AaCOPOMMOHHbIM MOTeCHILMaJIOM 
y HMX He OfMHaKoBO. OitweHc, Dpsucuc u Ilauckuy (*) npw u3yueHun BaMA- 
HHA 3anOJIHeHHA MOBSPXHOCTH MaMaquA Ha HAPpakpacuble CieKTpbI XemMocop- 
OupoBaHHO OKUCH yrepoda NpMUWIM K BHIBOAY 0 CYULeCTBOBAHHM HeCKOAbKUX 
THNOB YUaCTKOB MOBePXHOCTH C PasJIHMUHbIM alCOPOUMOHHLIM MOTeHILMasOM, MpH- 
4eM AA KaxKHOrO yuacTKa HaOwOMaeTCA OTHOCHTebHaA ONHOPOAHOCTh MOBepx- 
HOCTH. ITO corviacyeTcA ¢ HallIMMM aHHbIMH, HeECMOTpA Ha TO, ¥TO cnocoSEI MpE- 
POTOBJICHHA MaslaqueBbix alcopOeHTOB pe3KO OTIMUAJIMCb. 

B koopqunatax ypaBuenua BOT ana Beex mleHoK, 3a HCKOUeHHeM MeHKU 
1, Moy4alorcs JOMaHbIe JIMHMM, COCTOALIMe 13 ABYX MPAMOMMHeMHbIX yUacTKOB. 
Ilo Haknouy HayamtbHol NpAMOl ObiIO ONpesedeHO KOMMYeCTBO pouHO alcop6u- 
438 


fies 0-2 


210? 25-07 


MM pim.ciM 


45-10? 


Daa aa 


Puc. 2. Ipounaa ancop6una Gen3oma Ha meHKaXx 
nattaqua mpu 20° (1, 2, 4) u mpu 79° (5) 


OBAHHBIX MOJeK yw OexH3o1a N’, no HaKONY Bropo mpsmMoit — oOmee KonuUe- 
TBO aJ\cOpOMpoBaHHbIxX MovJleky Oex30na N” . PesyabrTart BErancuennii lIpH- 


eleHb! B TaOu. 1. B koopaunatax ypasnenua Jleurmiopa Ds re N — 


i SavOrst Hulten 


KoumuectBo MosekyJI OeH301a, ancopOupyembIxX Ha MamwaqueBLIX mrenKax 


mpa 20 u 79° 
B = 

NoNe | T, °C IIpeqBaputesbHaa O6paboTKa piven Bieay N’-10778 
4 20 Bes cnekanua 0, 0054 Ae 
2 20 Cnekanve mpu 100° OR00G2E Bao S 3} 9) 
3 20 » » 300° 0 ,0059 MANOS LORDS 
4 20 Bes cnekanua 0 ,0077 15,4 29,3 
sy) 79 » » 0, 0025 seed 


{MCJ1O aCOpOMpoBaHHbIX MOJICKYJI MPH LaBJIeHHM P, H30TePMbI CyMMapHol al- 
SOpOWMM Tak2Ke COCTOAT M3 ABYX MpAMOJMHeHHbIX yUaCTKOB, NO HaKJIOHY Ko- 
TOPbIX MOJIy¥aloTca Te Ke 3HaueHHA N’ u N”, uro wu mo ypaBHenuto BOT. V3 
WaHHbIX TaO/. | BUAHO, YTO MOBeEPXHOCTb, AOCTyNHad MpouHO afcop6unu Oex- 
30Jla, HE3HAYHTEJIbHO, COKpalllaeTCA B pe3y/IbTaTe CMeKaHMA MIeHOK Malayan 
mpu 300 u npu 100°. Msorepma cymMmMapHoi afcopO6uuu napoB GeH301a npu 
/9° nolumusetca ypapHenuam BOT u Jlenrmiopa u He HMeeT 43JI0Ma B KOOpAH- 
HaTaxX YKa3aHHbIX ypaBHeHHH, Kak M AIA mueHKH Ne |. 

Jlna onpefeteHua noBepXHocTH CYOJIMMHpOBaHHbIX MJIeHOK Maiaqua Hu ee 
3ABHCHMOCTH OT cneKaHHA ObllausyyeHa afcopOuuA Kpuntona npH —195°. 
[Ip pacuere noBepxHocTu no ypaBHennio BOT B KayecTBe Ps ObIJIO HCMOUIb- 
30BaHO 3HaUeHHe JaBJIeCHHA HAaCHILeCHHbIX MapoB AIA TBepyoro KpunToxa (°). 
Oka3al0Cb, YTO HeOJHOPOAHOCTh MOBepXHOCTH MaWaquA MpOABJIAeTCA UH B 
=e u 2 nomyuatorcs Be mpsAMbIe 

(De=— Pp) Ps 


C pa3HbIM Hak.IOHOM. BerTa0. 2 NIPHBeAeHbI BeJIMYHHbI MOBePXHOCTH NJICEHKH 


ITOM CJIYGae, TaK KaK B KOOPJMHAaTax 


MAO ugorece 7 


Benvuunbl o6ulux MoBepxHoctelt meHoK Pd B cm? 


Ilo KpHntToHy Ilo 6eH30y 


nocyie cneKa- 
Wo cnekaHHAa HHA Tp 300° 


SKr» A® epee reat al ata Ne Neo pe lBapuTesbHan Saxr | Snoan 


Ss o6paboTKa 


aKkT | s NOJIH Saxt noJIH 


Be3 cneKaHua 700 
Cnexauue 300° | 346 547 
CnekaHue 100° 446 761 
Bes cnekaHHia 622 | 1160 


14,7). 447-4 909.14 320. |..718 
22'(°) | 667 | 1340 | 480 | 1075 


PS SCer a 


fo MW mocdle cneKkaHuaA mp 300°; Wa CpaBHeHHA MpHBeMeHb! BeJIMYMHI NOBepX- 
HocTeli UeTbIpeX M/IeHOK u3 TAG. 1, paccunTaHHble Mo acopOlHH OeH3ov1a B nped- 
MoOKeCHUH, ITO MOULaLKa, 3aHHMaeMas OHO MovIeKy/0H OeH30/a Ip MOCKOH 
opueHTaluu, paBHa 40,3 A? (°). [IpupeweHHble JaHHble CBUCTEJIbCTBYIOT O XO- 
polieM Ka¥ecTBCHHOM COrMlacHH B BeJIMYMHaX MOBCPXHOCTH, OMpeNeeHHbIX M0 
KPHITOHY HW M0 OeH30/1y, He3aBHCHMO OT BblOopa nuomaaKu Kr (°). Ito oco6eHHO 
CTAHOBHTCA SACHbIM, CCIM YUCCTb HCBOCIIPOM3BOAMMOCTb MOBeEPXHOCTH IWICHOK, 
MOJIY4YaeMbIX [azKe TPH TOAMeCTBCHHbIX YCJIOBUAX cy6lumMalun. YembHaA mo- 
BePXHOCTb IWleHoK — mopsayqKa 15 M?/r; 9Ta BeIMYHHA OJIM3Ka K YJeJIbHbIM T10- 
BePXHOCTAM MeTaJIJIMYeCKUX MICHOK, KOTOPbIe NOyuH Bux (’). Teomerpuye- 
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CKasl MOBepXHOCTb acopOlHoHHoro cocya paBua 100 cM’. Y3 rao. 2 caenyer, 
YTO MOBePXHOCTh MWIeHKH MadwaquA Bo TepMHYecKOu 06 paOorKu TpHOIM3 4 
TeIbHO B 13 pa3 mpeBbilllaeT TeoMeTpHYECKyI0, a Mocde TePpMHYCCKOH 06 pa- 
6orku —B 10 paz. Copmaylenne nopepxHocteli 10 OeH3O/ly H KPHNTOHY MOKa3bI- 
paeT, UYTOMICHKH MalwaluaA ABJIAIOTCA LWIHPOKONOPHCTbIMH aycopOeHTaMH 

Visorepmbi o6paTumoli acopOunn mapoB OeHsou1a NpecTaBJIeHbl Ha PHC. 34 
Jina naenok NoNe 1 u 4, He nosBepraBLIHxXCA TEPMHYeCKOH oOpadorKe, (opM 


H30TEPM Pe3KO OTMMUAeTCA OT H30TEPM JIA MJICHOK NeNe 2 u 3, KoTOpble Obl 
- TepMuyeckH OOpadoTaHbl. Ha Tom x 


1-16 
hover pucyHke Mpupejlena Hs0TepMa § o6paTu 
Me 4 Mol aycopounu mpu 79°. M30repmpi ax 


CopOluu, NouwyueHHble Ha TePMHYeCK 
OOpaOoTaHHbIX MvIeHKaX, BOFHYTbI H H 
MOrYT ObITh ONMCaHbI ypaBHeHvem JleHr-- 
mMiopa win BOT. Vsorepmpl, nowyyeu- 
Hble Ha nuieHKax NeNe | u 4, HMerOT BBI- 
nykslyio opMy, HO Tak2Ke He NOYHHA- 
joTCA ypaBHeHuaM BOT u Jlsurmtopa., 
BpinyKiaa (bopMa H30TepM JIA MWJIeHOK 
NeoNe 1 u 4 cBuyeTembcTByeT, MO-BHH-| 
MOMY, O IpeoOmaqaHHu B3SavMOJeHCTBUA 

Le 5 =o - alcopOaTa C MOBepXHOCTbIO Hal Mex 
Ut 10 LIT 210 © 25:10 MOJI€KYJIAPHbIM B3aHMOJeHCTBHeM B MO- 
isis TEM OE OE) V30TepMbl oOpaTHmMon allcop6- 
Puc. 3. Vsorepms: oOpatumolt agcopOumM yyM OeH30sa, MO YYeHHbIe Ha TepMHYe 
Censona, 14 — upu 20. 1 74) Wend Ol oxi THCHUPOBAHHEIX. IMMeHnax Wail ianeme 
Naswlaqua, He MofpepraslivecA TepMuyecKort : 
oOpaborke, 2, 3 — naeHKu Nannagua Mocue (NoeNe 2 u 3), MoryT ObITb ONHCaHbi 
De eae o6pa6oTtku; YpaBHeHHeM Bin B. Kucenepa Ce 

tar arom ky, + kyk,8, 

KOTOPOe YUHTHIBACT B3AHMOJeHCTBHeE MOJIeEKyJI B aCOpOMMOHHOM cyloe. Syech 
k, — KOHCTaHTa, XapakTepH3ylollad B3aMMORelicTBMe alcOpOHpoBaHHbIX MOJIEKYI 
C MOPepxHocTbIO, ky—KOHCTaHTa, YUATbIBAIOUaA BaaHMOJeHCTBHe MOJeKYJ 


Mexfly co6oH. VMs3o0repma, nosyuennad Ha mnmenke Ne 3 B KkOOp_MHAaTax 
0 ‘ o =i S| 
mito) 0, Maer mpaAmyt1o, No KoTOpok Halimeno: ky = 6,1 mm}, kp =7,5Mm 2. 
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Jina nenku Ne 2, cneKapulelica mpu Goulee HU3KOMH TemMepaType, B Tex 2Ke 
KOOpAMHaTax MOJyYeHa JIOMaHad C JBYMA NpxAMOJIMHeEHHEIMA ydacTKamu. Ilo 
neppoMy W3 Hux k, = 9,4 mm +, kp =0,8 mm}, no Bropomy —k, = 4,9 mut, 
ka ==7,O MM+. STH pesyJIbTaTbl NWOKa3bIBalOT, YTO JIS YKa3aHHbIX MVJIeHOK 
M@XKMOJICKYJIAPHOe B3AMMOJCHCTBHE B MOHOCIOe MMeeT CYIILECTBeEHHOe 3HayeHHe: 
quia mienku Ne 3 kp >ky. B atoM cutyuae TakxKe HaGMOMaeica «cTyneHyaTaa» 
HeEOJHOPOAHOCTh MO ajcOpOWMOHHOMy noTeHuMary. JleuctButembHO, Rk, aA 
mieHku Ne 2 yMenbiuaeTca NpHOJH3HTebHO BABOe MIpH mepexoye OT HH3KHX 
3allOJIHeHHH K OOJIee BbICOKHM, a POJIb MEXKMOJICKYJIAPHOFO B3AHMOJeHCTBUA BO3- 
pacTaer nouTH B 10 pa3 Ha yuacTKe C MeHBIIIHM aCOpOMMOHHBIM NOTeHILHaJIOM. 

Astop sBbipaxkaer ruyOoky1o OlarogqapHocts H. H. Kaprapag3e 3a 1eHHble 
COBeTbI H MOMOIULb MPH EbIMOHeHHM paOoTbl, a TaKxKe CBOeEMY PYKOBOJMTEJIO 
B. M. Tpasnosy 3a o6cyxeHHe MOsYYeHHBIX pesyJIbTAaTOB. . 
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Aornzage Akayemun nayrk CCCP 
1958. Tom 122, N 3 


BHOXHMHA 


Unen-Koppecnonyent AH CCCP A. H. BEJIOZEPCKHA u HH. B. HAYMOBA 


O MOJIMCAXAPHJIHBIX ®PAKUMAX ACTINOMYCES RIMOSUS 
MW ACTINOMYCES AUREOFACIENS 


B caMoe mocuielHee BpeMA B JIMTepaType MOABMJIOCh HeCKONbKO CoobmeHUit 
OTHOCHTeJIbHO XHMMYeECKOFO COCTaBa KJICTOUHbIX CTCHOK HEKOTOPbIX AKTHHOMH- 
wero. l13 stux paoor (1,”) cefyer, UTO KNeTOUHAaA CTeHKa STON rpynnbl opranu3- 
MOB HMeeT MYKOMOIMCaxapuyAHyo npuposy. B ee cocraBe Hapay C AaMMHOKHCIIO- 
TaMH OblJIM OOHAPy2XKeHbI B OCHOBHOM aMHHOcaxapa. C Apyroii CTOpOHBI, y HEKOTO- 
pix Actinomyces (?) u B Nocardia (1~*) Kpome amuHocaxapos ObIIM OOHapyxe- 
HbI TaK2%Ke apaOuHo3a, rasakTO3a HW HeE3HAaYHTe/IbHbIe KOJIMYeCTBA MAHHOSHI, IVIiO- 
KO3bI H PaMHO3bI. 

B mpempilymei padorte (*) Hamu cooOujasocb O BbIAeeCHHM HM U3y4eHHU Kaye- 
CTBeEHHOrO HM KOJIMYeCTBeEHHOrO YIvIeBOAHOTO cocTaBa nomucaxapuyos u Act. 
globisporus streptomycini. B Hacrosmel paOore MbI MpodosmKUAN UcCeqOBaHUA 
NO H3YY4eHHIO MOJHCaxXapHOB Ha ABYX JPyruxX MpeACTaBUTeIAX AKTHHOMHILETOR, 
a uMeHHo—Act. aureofaciensu Act. rimosus, mpoylWeHTOB xJOpTeTpallukKHHa 
HW OKCHTeTpallukKJIMHa. 

Jina uccieqopaHua Obl B3aT 48-yacoBol mMulemunH Act. rimosus, wiTaMM 
T-118 u 120-uacopot muuenuu Act. aureofaciens mitamM 11. O6a witTamMa Opin 
nowyueHbl 4W3 Bcecorwo3Horo Hay4HO-HCCIeLOBaTeJIbCKOrO MHCTHTYTa aHTHONO- 
THKOB, KysbTypbl BbIpauuBaIucb B KOOax Ha KayamKax (180—200 06/mun) 
pv TemnepaType 26—28° Ha cuHTeTuYeCKOH cpeye, onucaHHon B. H. Wanour- 
HukoBbM, 3. M. 3atineson u H. B. Opmosoti (°), c HeOObIIMM H3MeHeHHeM (BMe- 
CTO KpaxMala Uucnomb30BamM rmoKo3y). TlocesHpim Matepvasom jaa Act. 
aureofaciens cayxua 2-cyTOUHbIN MULUeHH, BbIPaeHHbIM Ha KYKYpy3HoH 
cpefe c Kpaxmasom; tua Act. rimosus — 2-cyTOUHbIM MMILeMM, BbIPaleHHbli 
Ha Tol »Ke CuHTeTHYecKON cpeye. TlocepHor Act. rimosus 3aceBasica 2-cyTOUHbIM 
MUIe/IHeM, BbIPaLLeHHbIM Ha KYKYPY3HOH cpeyle c KpaxMasliom. HeoOxogumo or- 
MetTuTb, uTo Act. aureofaciens pa3BuBaJICA HeEJOCTATOUHO XOPOUIO Ha BbIlleyKa- 
3aHHOl CHHTeTHYeCKOH cpeze. BEiGop 9TOH CpebI OblJI BbISBaH TeM, UTO BCe H3- 
BECTHbI€ CHHTeETHUECKHE CpefbI C KpaxMasiom Jia Act. aureofaciens ObuiM He- 
MpPHrosHb! AVIA HawWIMXx WeleH, TaK Kak MpOLYKTb! PHApoMMsa KpaxMaJa 3arpx3- 
HAI Obl NOMCaXapHyNble (PpaKUMH HU, TAKUM OOPasoM, HCKarKasu Obl Pesysb- 
TaTbl. OOpaOoTKa MUIeMA M BbI-eeHHe NOMMCaxapHAHbIX PpakuMH MpoBosU- 
JIMCb TOUHO Tak, Kak 9TO OblIO OMMCaHO HaMH pauee (*). 

Tlonyuennple (pakUHH THLaTeIbHO OUMMLAJIMCb MHOPOK PaTHbIM MepepacTBope- 
HHem B cila6oi HCl c nocnenyrome Helitpanusaunet NaOH u ocaxyennem 
B OJHOM cilyuae 2 oGbeMamu Kpemkoro cuupta (I dpakywa) HU BO BTOpomM — 
8 o6bemamu cnupta (II dbpakuns). 

B oummenubix mpenapatax a30T ompeseiaca mo MukKpo-Kbedbaso, coc- 
tbop — no MucKke-CyO6apoy, caxapa — m0 XarejopH-Menceny, TeKco3aMvH 
mo Onpcon u Moprany B MoyuduKkanun [sayqpnuesa (°), HYKJICHHOBbIe KHC- 
NOTEI — cneKTpocotomerpuyecku (7). HenocpezcrBeHHO B MHIleIHu _Act. 
aureofaciens 6piio Hatigzeno 10,85% pekyunpyloujHx BellecTB Ha CyXOH Bec 
mMuuenmua, a B Act. rimosus cooTBercTBeHHO 7,20%. 
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Ta6aunna 1 


Buixog, A3oT ®Pochop ae Caxap Mae | 3oma 
% 
B % Ha CvX. H O6e330I. Bec 
Act. aureofaciens 
1 ppakuna 16,0 1,96 0,57 0,14 54,4 19,3 Pos 
Il ppakuna AO) 4,13 eo 0,93 19,4 10,0 —_— 
Act. rimosus 
I mpaxua 0,9 0,79 2,06 0,18 2200 lao — 
-Il @pakuua [~ 3,0 6,83 1,69 0,23 Adve, 26,2 5A 


B ra6m. | npeycTaBieHa XHMM4ueCKad XapaKTepHCTHKA MOMMCaxXapHHbIX 
pakuwi u3yYeHHEIX akTHHOMUUeTOB. M3 WaHHbIX TaO/MIbI BUAHO, 4TO Act.) 
aureofaciens cofepxKHT Be moMcaxapHyHble Ppakunn. | dpakuua, noyuen- | 
Had ocakKenHvem 2 oObeMaMH KpenkKoro CHupTa, COMep2XKUT 3HAYHTEJIbHOe KOJH- | 
uecTBO peqyUupyrouux BeuecTB (54,4%) u HeOobIUOK MpolenT cboctbopa. Bech 
a30T, HaxoMAuMlica B STON Ppakunu, NpHHadexKuT rexcosamunHy. Il mpakuna, 
ocaxkeHHanx 8 oObeMaMM CnupTa, COepxXHT MHOrO MeHbUIe PeAYUMPytOulNx 
BemecTB (19,1%). Sror mpenapaT xapakTepH30BaJICA 3HAYNTeIbHO OOMbIIMM 
Collep2KaHHeM COMYTCTBYIONIMX BeulecTB B Bue CemKoB. Hasuune mocieqHHX | 
ObIIO KOHCTaTHpOBaHO MYTeM OyMaxKHOH XpOMaTOrpaPHH AMHHOKHCJIOT, OOpa- 
30BaBIIIMXCA Mocie THApomwM3a sTOrO mpenapara. ) 

B Act. rimosus TakxKe ObluI0 OOHapyxKeHO Be (pakIWHH, B COCTaB KOTOPBIX 
BXOJAT MomHcaxapuay. I mdpaKkuna cosepxuUT 22,5% peyUMpyloulHX BeLeCTB, 
a30T MOMHOCTbIO NpHHadexuT rekcos3amMuHy. Ham He yJaslocb TOUHO Y4ECTh | 
MpOWeHTHbI BIxoX II dbpaxuuu Act. rimosus, Tak KaK pH MonmbiTKe oe 

| 


Oe0k OT MOmHCaxapHa BMecTe C OeIKaMH YaCTHYHO yaAIHCb MU YrvieBOAHbIEe 
KOMNOHeHTHI. Kak BHHO H3 WaHHbIx Ta6u. 1, 9Ta PpakuNA coepxUT OonbuI0e 
KOJIHYECTBO a30TA, KOTOPbIi OTHOCHTCA He TOJIbKO K FeKCO3AMHHY, HO B 3HAUH- | 
T@JIbHOH CTemeHH K GOeJIKOBbIM Bel[eCTBaM, KaK MOKa3aJ10 maida ee 
xpomatTorpaduyeckoe UccleqoBaHHe. 

Bo Bcex MOJIYYeHHBIX Mpenapatax Obl H3yY4eH KaYeCTBeHHbIH H KOJIMUeCTBEH- 
HbIH YrvieBOHbIM CcocTaB momMcaxapufzoB. JA STO We MbI UCNOb30BaIH 
MeTO, KOJIMYeCTBEHHOrO XpoMaTorpadupoBaHHa Ha OyMare Baapa B MogudHuKa- 
wav Tl. H. Satuesot u T. II. Acbanacbeson (8). Jia pasnenenua caxapos mpu- 
MeHAaCb CMeCb pacTBopHTeleH NMHpHAMH — OeH3071 — 6yTaHo — Boa 
(3: 1:5: 3). Ina orfenenuaA MaHHO3bI OT apaOHHOSbl yNoTpeOANacb CMeCb 
cbeHon — OyTaHo — yKcycHad KkucsoTa — Boga (20: 20:8: 40). Xpoma- 
TorpaupoBaHve MpOBOANIH Ha JIeHHHTpascKoH OyMare 3aBofa Ne 2 BbinycK 
1957 r. mpu 3-KpaTHOM NponycKaHuu pactBoputensa. Ha puc. | u 2 npencrasue- 
Hbl XPOMATOrpaMMBI, XapaKTePH3YIONIHe KaYeCTBeHHbIM COCTaB NMOIMCaxapuy- 
HBIX (pak. 

M3 cpaBHeHua xpoMaTorpaMM BBITeKaeT, 4TO MOMCaxapHAHble dpakuwHH 
y ABYX H3YYeHHBIX BHOB AaKTHHOMMLLETOB XapaKTepH3YIOTCA OHHM HM TeM Ke 
KaueCTBeHHbIM HaOOpoM caxapoB. OHaKO MpH KOJIMUeCTBEHHOM OMpeeeHHu 


AeAlOnlnullamee 


Tanaxtosa| Tmtoxo3a | ManHosa | x-caxap Pamuo3a | Apa6unosa 
% oT oOujeh pexyuupytouleh cnoco6HocTu 
Act. aureofaciens 
1 mpakgua 49,9 a7 16,98 MaJlo MaJIo ce Abt 
Il ppaxuna 10,4 Malo 76,9 — Maio CHEB 
Act. rimosus 
I dpakuna 32,0 Maio PM es 30,3 Mao — 
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eae aa. NOJMCaXaPHHBIX (PpakUWAX Obl OOHAPyKeHbI Cymect- 
WHA. Fe3yJIbTaTbl 9THUX KOJIMYCCTBEHHbIX O i 

pe - 

Jl@HbI- B Ta6s. 2. MEBBOAYD (1) aah 

: oe ClenyeT M3 NAHHbIX Tao. 2, B MoMcaxapuse I ppaxunu Act. aureofa- 

Clens OOHAPYKEHO ABHOe MpeoOaaHve raaKTOSbI U TIOKOSbI, B TO BDeMA, Kak 

B mouucaxapuye II dpakunn y Toro xe opranu3ma HaO0WaeTCA ABHOe peob- 


Puc. |. Xpomatorpamma (bpakuuii noucaxapugos Act. Puc. 2. Xpomatorpamma dpakunit 


aureofaciens. A—csugetenn, Br —I dpakuua, nomncaxapugos Act. rimosus. A— 
By —Il gpaxuua. { —ranaxto3a, 2—rawxKo3a, cBusetemu, bi —] ppaxuna, Bri— 
3 —manHHo3a, 4— xcuo3a, 5 — pamnosa,6 — pu- Il dpakuua. 1 — ranaktTo3a, 

603a, 7 — x-caxap 2— ruroKko3a, 3 — MaHHo3a, 4 — 


KCHJI03a, 5 — paMHo3a, 6 — pu- 
603a, 7 — x-caxap 


jlaaHve MaHHOSbI Hay, ApyruMu caxapamu. Y Act. rimosus B I @pakunu cozep- 
KUTCA 3HAYHTEIbHOe KOJIMYECTBO FalaKTO3bl H MAaHHOS3bI, a TaK2%Ke HeMeHTH- 
duuupoBanHoro caxapa. Uro xacaerca II d@pakunu Act. rimosus, TO HaM He 
Yaslocb MpOH3BeCTH KOJMUeCTBEHHOPO ONpeeJIeHHA OTACJIbHbIX CaXaPOB B 9TOM 
Nosucaxapue BcMeAcTBHe OobUIerO COMep2xKaHHA B HEM Oe/IKOBbIX BELLeCTB. 
OyHako HCXOA U3 KayecTBeHHOM xpoMaTorpaMMB! (puc. 2), BCe 2ke MO?KHO CJle- 
flaTb 3aKJIIOUCHHe, ITO 9Ta MOMMCaXapHAHaA (PpakUMA COCTOHT MpeHMylecTBeH- 
HO H3 MaHHO3bI HW HeHeHTHHILM pOBaHHOro Caxapa M BOTAMUHE OT | PpakuuH Co- 
M@P2KHT OUeCHb HeOOJbIIOe KOJIMYECTBO FaslaKTOS3bl. 

B nonucaxapugupix dpaxuuax Act. aureofaciens u, B ocoGeHHoctu, Act. 
ri MOSUS MbI OOHapy2KHJIM Caxap HeM3BeCcTHOH MpHposbl. On He Mor ObITb MeHTO30H, 
rak KaK He OKPallIMBaJICA B (PUOMeTOBHI WBeT C CPOPOTVIOLLHHOM (°) H C aHMJIHH- 
pTrajlaToM JaBaJl KOPH4HeBOe MATHO, a He PO3OBOe, XAapakTepHOe AIA MeHTOS. 
KauecTBeHHad peaKIMA Ha KeTO3bI C MOYeBHHOL (1°) TakxKe He MpPHBesa K MOVIO- 
KHTCJIbHBIM pe3yabTatam. IlomoxKeHHe 9TOrO caxapa B cMecH OyTaHOJ — 
ykcycHasd KucsoTa — Boyta (40 : 10 : 50) (**) HaBOANMO Ha MBICJIb, YTO MbI HMeeM 
je10 ¢ Pyko30li; B BOMOHACHIleHHOM (penoule (1°) 3HaveHHe ry ETO TAK*KE ODIO 
jM3KO K (pyKo3e. B cucreme xe MMpHsHH — OeH301 — OyTaHo — Boa 
(-IATHO JIOKUTCA Mepel KCHO3OH, YTO He CoBMaMaeT C NOMO*KeHHEM PYKOSbI, M10 
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janHbim Yaiira (1°). B  cmecH 9THJlalleraT — yKcycHad KHC/OTa — BOfla 
(3: 1:3) ry x-caxapa O1M3KO K /y KCHJO3bI, TOPa Kak MO AaHHbIM OBaHC H 
Menb (22) cdbyko3a B 9TOM pacTBopuTeme pacrooxeHa Nok KcH030H. Takum 
o6pa30M, HaM He yflaJlocb TOYHO yCTaHOBHTb MpHpoxy sToro caxapa, — He) 
HCKJIIOUeHO, UTO MbI HMeJIM JelO C KaKOM-TO MeTHJIMPOBaHHOM Prekcosol. | 

HeGesbiHTepecHO OTMeTHTb, 4YTO B HeaBHel paOotre Kammuuca u [appuca 
(7) y Apyrux BUAOB aKTHHOMHIeTOB Tak2Ke ObIIO OOHAPYKeHO MATHO HeHCHTH- 
(pPHILMpOBaHHOrO Caxapa, KOTOpoe MO CBOeMY MOJIO%KeHHIO HU OKPallHBaeMOCTH 
AHUJIMH-(pTaslaTOM COOTBETCTBOBaIO HeMAeHTH*HILMPOBaHHOMY caxapy, OOHa- 
py2keHHomy Hamu B Act. aureofaciens un Act. rimosus. 

Ilpu cpapHenuu KayecTBeHHoro HaOopa caxapoB, BxofautHx B cocTaB Act. 
aureofaciens, Act. rimosus u Act. globisporus streptomycini (*), oOpauaer 
Ha ceOH BHHMaHHe oTcyTcTBHe y NocweqHeroO oOpraHH3Ma HeHJeHTH- 
(buulupoBaHHoro caxapa. Vmeer wu 2TO Kakoe-MO0 OTHOWMIEHHeE K MpOAYKUMH 
aHTHOHOTHKA, TaK Kak MepBble Ba OPraHu3Ma OOpasyloT CXOJHbIe MO XHMMYE- | 
CKOMY CTPOeHHIO (XJIOPTeTPalMKIMH HW OKCHTeTPaLMKJIMH) AHTHOMOTHKY, a T10- | 
CeMHHH Mpoyuupyer CTPpeNTOMUIMH, CKa3aTb NOKa TPyHO. 

Jlanee cnekyeT OTMeTUTH, YTO B MIpesbIAyuel Hamel padore (*) Mo H3y4eHHIO | 
nowMcaxapuubix (pakun Act. globisporus Str. B cocraBe nomucaxapHOB 3TOTO | 
OpraHu3Ma GbIIO OOHAPyXeHO JOBOJIbHO 3HAUNTebHOe KOMYeCTBO cochopa, 
MOJOBHHA KOTOPOrO JerKO THAPOMH30BaaCb WIM OTULEMIAIACcb ocdoMoHO- 
actepasoH. B nomucaxapuyHbIx (ppakWHAX, H3YYeHHbIX B HacToOAULeH paoore, 
HaMH He OblIO OOHAPyKeHO TAKHX 3HAYHTEJIbHBIX KOHUeCTB cocdopa, Kak | 
B MomMcaxapufHbIx cbpakuuax u3 Act. globisporus Str. (qo 8,5%). 


Mockosckult rocyapcTBeHHbI yHHBepcuTeT Tloctymuso 
um. M. B. Jlomonocopa 3 V1 1958 
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Aorsaye Akagemuu nayx CCCP 
1958. Tom 122, Ni 3 


XHMHYECKAA TEXHOJIOTHA 


Ji. M. THAAYWH, I. WH. BOBHKOB, 9... KOYBA, H. ®. KOMM, A. M. PO3EH, 
H. A. TEP-OfAHECOB wu H. HW. 3APAPCKAS 


PASHEJIEHWE METAJIJIOB METOXJOM OBMEHHOM 3KCTPAKIMM 


(I]pedcmaeneno axademuxom C. H. Bonvodkoeurem 4 V 1958) 


BecbMa 3tppeKTHBHBIM MeTOJOM pa3eeHHA MeTaJIJIOB ABJIACTCA 9KCTPAaKUNA, 
CBA3aHHad C OOMCHHBIMH peaKIMAMH M@XKAY MeTa/aMU, HaXOJALIHMUCH B pas- 
HbIX (pa3aX: B OpraHHyecKOH — B BHMe COMeH XWKUPHbIX KHCJIOT H B BOAHOM — 
B BUe coueH MHHepabHbIX KUCIOT (t). [na mpopekeHuaA OOMeHHOM IKCTPaKUMH 
MIPHMCHAIOTCA HaCbILeCHHble OPraHHuecKue KUCJIOTHI asupaTuyeckoro pata c yUC- 
JIOM YIJI€pOAHbIX ATOMOB MATb H BbILIe; OHH HECYT Mp 3TOM JBOMHYIO (PyHKILMWO: 
yuacTBYI0T B OOpasO0BaHHH COOTBETCTBYIOMNIUX COseH MeTaJIJIOB (MbIJI) H ABJIAIOTCA 
pacTBOpHTeeM WIA OOpasyloulMXCA MBIT. 

HanOoulee yOOHO MPHMeHATh PaCTBOP XUPHbIX KHCJIOT B HHEPTHOM PacTBO- 
puTeje c HeOOJIbIIHM YeJIbHBIM Becom. IIpu 9TOM CHMKaIOTCA BASKOCTH UM Yeub- 
HbIM Bec OpraHHyeckon (cha3pl. PacTBop cowie *KMPHbIX KHCJIOT B OpraHHyeckou 
case, HEOOXOAUMBIH JIA MpOBeeHUA OOMEHHOH SKCTPAKILMH, MOXKHO MPHTOTOBUTh 
pa3JIM4HbIMM cnocoOamhn: |) pacTBOpUTb B ARUPHOK KUCOTe KapOoOHaTHI WIM PH- 
POOKUCH MeTaJJIOB; 2) OCyU,eCTBHTb TeCHbIM KOHTAKT Me@xK]Y BOJHbIM paCTBOPOM 
MHHepaJIbHbIX COJIeEH MeTaJJIOB H OpraHnyeckol aso B MpHCyTCTBHM H3ObITKAa 
e@NKUX ueOueH (KOTOPbIe MOryT ObITb BBEeHHI B JIOOY10 M3 (a3); MPH 9TOM Mpak- 
THYeCKH BeCb MeTaJJI 9KCTparupyeTcaA B OpraHHueckylo a3y B Bue MbII1a; 
3) MIPHMeHHTb OOMeCHHYIO peaKI[HIO COOTBETCTBEHHO NOJOOPaHHbIX MeTAaJJIOB. 

O6OMeHHad peakIHA Mex*KY MeTasaMv, HaXOMAMW[HMHCA B pa3HbIxX (asax, 
MOXKeT ObITh BbIPaxKeHa CeLYIOULMM ypaBHeHHeM: 


(1Me?"), ++ (?MeRo)o > (IMeR»)o + (??Me*")s, (1) 


rae ‘Me u 2Me o603HaualOT COOTBETCTBYIONLMe MeTaJibl, R — KHCJIOTHBIN Oc- 
TaTOK *KHpHOH KuUcTOTE! C,He,+,COO’, wuyeKcbl O HW B—OpraHvuecKkylo u 
BOJHY!0 (pasbl. 

Koucranta paBHopecua OOMeHHO peakuuu (1), KaK NOKa3aJIM OMBITHI, 3a- 
BHCHT OT XapakTepa OOMeHMBaIOUHxcaA MeTao0B. Merasibl c Mason BelnuH- 
HOM MpOH3BeAeHHA PaCTBOPUMOCTH THAPOOKHCH, T. e€. C HHU3KHM3HayeHHem pH 
BOJHOFO pacTBOpa MMHepasbHOl COM, CBA3aHHBIM C THPOJH30M («KHCJIbIe» 
MeTaJJIbI), MpeAMOUTHTebHO MepexodaT B Opranuyeckylo dasy. Merasapr c 
Oonbuieli BemmunHol pH ruspomH3a MuHepaJbHOl comH (Goulee WeOUHbIe) — 
MpeMOYTHTeEMbHO MepexoxaT B BOAHyIO chasy. Bo MuHorux cilyyanx peakllMa 
(1) mporekaer mourn Haleto (>99%), TaK YTO MOXKHOFOBOPHTb O BbITeCHEHHH 
OJHUM MeTaJIJIOM pyroro u3 opraHHyeckon dasbI. Pay, B KOTOpbI pactoula- 
raloTCcA Me€TaJIJIbI B 3ABHCHMOCTH OT HX CMOCOOHOCTH NMepexOAHTb B OpraHHue- 
ckyto (ba3y IyTeM OOMeHHOM peakUMH, COBMayaeT C PANOM MeTaJIJIOB, pacto- 
JIOXKKeHHEIX B MOpAAKe Bospactanua pH ocaxeHua ux rugpookucelt (pH rug- 
pou3a), Hampumep: Fell, Cull, Ni¥, CoM; Ca, Na. Kaxpili epee crosmni 
MeTaJlJl, HAXOLAMMHCA B BOJHOM pacTBOpe B BUJe COM MHHepaJIbHOM KHCJOTHI, 
BbITeCCHAeCT BCe MpaBee CTOALU[He MeTaJIbl H3 OpraHHyecKolt (hasbl, B KOTOPOH 
OHM HaxOAATCA B BUe COMeH 2HPHbIX KHCJOT. 
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Pa3yeeHHe cMeceli Covel MeTasJIOB OOMeHHOM SKCTpakuvel MoxeT ObITb. 
OcyllecTBI€HO Kak M3 BOAHOM (a3sbl, TaK MH H3 OpraHHyeckoH. B nepBom cayuae’ 
(cm. puc. 1) BonHaa taza, cosepxalllad CMeCb MHHepaJIbHbIX CO/leH JBYX Me- 
TaJJIOB, IpHBOJHTCA B KOHTAKT C OpraHHyeckOH caso, coseprKallleH COb KUP- 
HOH KHCJIOTHI Oolee WeO“HOrO | 


eg tt CuR, metasia. Bo BropoM csyyae opra- 
ae HHuecKkanH (pasa, cosepxKalilast 

COG C050, ,CuS0, CMeCb COJeH KHPHbIX KHCJOT 
ss AByX MeTaJJIOB, NpPHBOAHTCA B 
KOHTAKT C BOJHOH (aso, cojep- 

Opeanuseckan *KallleH COJIb MHHepaJIbHOH KUC- 
pasa yp 2 JIOTbI MeHee WLeJIOUHOrO MeTAaJJIa. 
boda 4 Ecam B CMecH HaxofuTcaA 60- 
pasa CoS0, Jiee JIByYX MeTaJIJIOB, YyKa3aHHas | 


olepalluA MpOBOLHTCA HECKOJIbKO | 
pa3, C MIpHMeHeHHeM KarKbIN paz 
Jpyroro MetTaJJla, B 3AaBHCHMOCTH | 
OT ero IleIOUHOCTH. | 
B ra61.1 mpuBeyeHbl JaHHble O pa3esIeHHH CepHOKHCJIbIX CO/eH MeTaJIJIOB MeETO-— 
210M OOMeHHOH 9kcTpakuHMH. B kayecTBe OpraHhyeckoOH (ba3bl MPHMeHAJICA PacTBOp 
HPpOMBILINVICHHBIX 2KMPHbIX KHCOT (pakuHU C;—C, (cpeqHH MOJeKyJIAPHBI Bec 
141) B Kepocune (400 r/n). | 
Jlanupie Ta6. | XapakTepH3yloT OAHOKpaTubIit OOMen. IIpu ocyulecrBreHun — 
polecca Ha 9KCTPaKIMOHHOM KOJIOHHE TiyOuHa pasfeleHHA 3HaYHTeIbHO TO-- 
BbILWaeTCA. | 
Ecam Metasiibl 61H3KH 10 CBOHM CBOHCTBaM, T. €. HMeIOT OM3KHe BeIHUH-~ 
Hb! pH ocaxyeHuA THApooKHceH, OOMeHHaA peakuna (1) mpoTeKaeT aeKo He 
Hallelo. OTOT ciyyalH peaslM3yercaA, Ha- 


Puc. 1. Cxema pa3femeHua cojeH MeTaJJIOB 06_ 
MeHHOM 9kCTpakunelt 


mpuMep, Aa napbi Col!—Ni!!. Herpyquo Ta6anua 1 
BHJleTb, UTO KOHCTaHTa PaBHOBeCcHsA OO- Psencane: Meweraoueceeeee 
MeHHOH peakuHH (1) coBnayaeT c KoO9(p- sKerpaKiiielt 
(PHIMMeHTOM pa3feleHHaA 8, KOTOPbIM 
OObIUHO XapakTepH3 yioT PpaBHOBechHaA CoctTaB BOZHOH a3sbl, Mon. %, 
TIpH COBMeCTHOH 9KCTpakWHH JByX Be- tee pages ett 
mecED Hu SKCTpakUHH 
Buy, = 1 / 2; %y = Yy/Xy; Ly = Yo/ Xo, 
Tle 4, H %—COOTBETCTBeHHbIe Koadpdpu- Col! on he 
UMeHTEI pactipeneseHusA, Yi, Y2— PaBHO- Fell aS ne 
BeCHbI€ KOHIeHTpalluu B OpraHHueckoli Coll cot ont 
(ase, X,, X.— PaBHOBeCHbIe KOHIeH- Cul Wei oe 
TpaluH B BOAHOH case. Koncrauta paB- Niu an agi 
HOBecHA peakuHH (1) coBmafaer c 8 Cul Weg Bo 
IIpH YCJIOBHH paBeHCTBa CpeAHUX KOdp- Cull Shs Nes 
(PHIMeHTOB AKTHBHOCTH OOOHX paciipe- Fell Ean He 

? ’ 


TesIAe€MbIX BeleCTB B KaxKOM U3 (has. 

Kak noka3aiu ombirbl, B cucreMax CoR,—NiSO,; NiR,—CoSO,; CoRe— 
NiSO,—CoSO,; CoR,—NiR,. Koahdumenr pasqerenua Byijco ABIAETCH CTPOro 
MOCTOAHHOH BeIMYMHOM: BNijco= 1,8 (HUKeb MpeAMOUTHTeMbHO NMepexogUT B 
opranuyeckylo dasy). Hasmune mocroannoro Kosdpulmenta pa3qenenna B 
NaeT BOZMOXKHOCTH pa3seUTb KOOaIbT M HUKEb Ha 9KCTPAKIUMOHHOL KOOHHe. 

Cech, coflepxkalllad KOOaIbT HM HUKeIb B CoOTHOUIeHHH | : 1, Oba Mpory- 
Mea YeTHIPer*KIbI YePe3 MYIbCHPYIOMLYIO KOJIOHHY BbIcoTOI 2 M. IIpu atom 6pl- 
JO MOyueHoO OOorallleHve OpranuyecKo chasbl HuKeseM B 536 pas. 

Flanpapiewve OOMeHHOM peakunu (1) (ee KOHCTaHTa paBHoBecua) HaxomuT- 
CA B TeCHOH CBASH C paclpeseeHHeM MBI COOTBETCTBYIOWUX MeTasmuoB. Ha 
pc. 2 MIpHBefeHbl AaHHble, XapakTepu3yroulMe pacipeyenenue mbt CoRs, 
NiR, wu CuR, (pH pa3qembHom mpucyrcTBHH) Mexk]ly OpranMyeckon cba30n 
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(cocTaB KOTOpoli yKa3aH Bbillle) H BOZO (npu pacnpetenenuu FeR, B BOJIHY1O> 
asy MepexosuT He Gonee 0,08 mr/mou -s). 

Ec MpHHsiTb, YTO Mba HEAMCCOMMUPOBAaHb! B OpraHHuecKoli dase u WUC: 
-OUMMPOBaHbI B BOXHOH dase (YTO NOTBepARaeTcA UWeIbIM PAXOM JaHHBIX),. 
yPaBHeHHA paciipeleseHuA MBM B 
SMCTeMe, COjlepKallleH Ba MeTau- 
ma, OyfyT: 


MElMONb- 
>, 400 


Uivo= hx IR]? y.5, (2a) 
YoYo = RoXe [R’]? ves) (26) 


Mle Yo H Y+ 3 — KOSPPHIMEHTHI 
AKTHBHOCTH COOTBETCTBEHHO B Op- 
PaHHuecKOH WH BOHOM cbasax, k, 
a ky — KOHCTAHTHI pacipelemenna 
MbI, [R’] — KOHWeHTPallHA  KUC- 
MOTHOFO OCTaTKa B BOHOM dase. 
[IpHHHMaa, TO Koa3pPulNeHThI 
AKTHBHOCTH B CMeLUIaHHOM pacTBo- 0 ‘ ; 
pe Win O6OHX pacnpefesmAOUlUxca 2O 40 60 me/maneT 
BEULECTB OMMHAKOBbI WM pellian co- Konuenmpagun 6 bodnod mase x 
BMecTHO (2a) u (26), NomyuHM: 


Konuenmpayuan 6 opeanuyeckou (pase 
= 


ay ky 4 Puc. 2. Pacnpenesenve MblJI MeTaJIJIOB 
By. = — = —{= const, (3) 
a2 lias Re i 

CnezyeT moquepKHYyTb, YTO M0 SKCMEpHMeHTAJbHbIM JaHHbIM 3HayeHHe Byijco= 
=1,8 cOoxpaHaeTca He3aBHCHMO OT TOrO, NpOBOAHTCA JH OOMeHHaA peakIHa’ 
(CoR, + NiSO,) umn xe coBMeCTHO pacnpexensnioTca JBa Mba (COR.+ NiR,). 

B 3aK104eHHe OTMETHM, UYTO UaCTHBIM CLy4YaeM OOMeCHHOH peaKuu (1) aB- 
iseTCA OOMe€H Me%Ky MBIIOM MeTaJlJIa B OpraHHueckoH ca3e HW BOJOPOAHEIM\ 
HOHOM B BOJHOK (ase: 


(MeR2)o + (2H-)s = (2HR)o + (Me**)s. (4): 


V3 ypapuenua (4) ACHO, YTO MOHW2KeHHe KOHIeHTpalHu BOAOpomHOrO HOH: 
SOMeHCTBYeT SKCTPaKWMH MeTaJJla B OpraHMyeckylo, pasy, yBeiMyeHHe — oby-- 
SIOBJIMBaeT PeKCTPaKUHWO. 


Hopuapckult ropHo-MeTasypruyeckHH KOMOMHAT Ilocrynuso 
uM. A. I]. Sapensaruua 12 IV 1958 


ILHTHPOBAHHAA JIMTEPATYPA 


TMH, ll. Wo boonkos ALM. Ploseu snl AL ele p-Omamiecon-s 
.®. Koy6a, H. WH. Sarapcxaa., Ast. caug. No 114038, 18 XII 1997. 
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Aornayn Akagemuu nayr CCCP 
1958. Tom 122, Ni 3 


TPEOJOIH § 


M. Tr. FPOCBAJIb], 


BOCTOYUHO-TYBHHCKHWH PAHOH YETBEPTHUHbIX BY JIKAHOB 
(I]pedcmaeaexo axademuxom Jl. H. Ulep6axoeem 5 V 1958) 


Jlo mocs1eqHero BpeMeHH B ropax, OOpaMsAIONHX OXY WacTb CuOupcKon 
HaTPOPMbI, OblIO H3BeCTHO YeTbIpe FpyMMbl YETBEPTHYHBIX BYKaHOB — Burum- 
ckaa, [kugunckad, Tyakuuckas u YKom-Bosokckas, HaCuHMTbIBaIole B Ober! 
CJOXHOCTH oO 20 MedIKUX KoHYycos. Jletom 1956 r. paSoramu TysuucKoli aKcue- 
Auuun BcecorosHoro asporeoslorMyecKoro TpecTa, B KOTOPbIX aBTOp MpHHUMal 
yuactue BMecte c A. A. Unpuuespm, E. H. Cranxepuu u A. K. YCsIAHOM, Oblwia 
OTKpbiTa mATad rpymma weTBepTMuHbIX ByKaHoB — Bocrouno-TyBunckas, pac- 
MOOKeHHaA Ha MexKAypeube Buli-xema (B. Enucelt) u Xamcpippl, u cocrosuasa 
43 16 CaMOCTOATeIbHbIX BYJIKAHMYeCCKMX alimaparTos. 

Ba3aibTbl MexkypeubaA Buit-xema ua XamMcpbipbl CTaJIM M3BeCTHbI HayKe 
B 1945 r. nocae pador C. B. OOpyuepa. Emme panbute uM xe ObliM ucculeqoBa- 
HbI Oa3aibTbl Oxunckoro nuiato (Bocrounbit Cas), oOpa3yioulue moKposbi 
Ha Mexkjlypeubax Okun, Cenupi, Tuccnr ux Jn6u (*~%). 

Ha OxuucKkom nuato (y 03. Jlosop-Hyp) B ocHopanHun TydoBoro ropusouta 
C. B. OOpyyes oOnapyxXu lopy BepxXHero MHOWeHAa H MOSTOMY OTHEC HU Ty<pbI, 
M mepeKpbiBaroule HX OasaJibTbl K Heoreny, OObeEAMHUB UX B «TYPoByJIKaHoren- 
HY!0 CBHTY», XOTA BHYTPH Hee MexKAYy TycbaMu UH Oa3asIbTaMH OH YCTaHOBMJI e- 
pepbiB H cwJleqbl pasmbiBa. J[Ba BepXHux uleHa paspe3a BoctouHo-TyBuHcKux 
MOKPOBOB, KOTOPbI€ OH CUHTAJ aHaJIOrOM YTOM CBUTHI, ObWIM TaK»Ke OTHeCeHL! 
K HeOreHy, a HHXKHHM Oasa/IbTOBbIi TOPH3OHT— YCJIOBHO K OJIMTOWeHy. 

OKUHCKHe HM BOCTOUHO-TYBHHCKHe OasalbTbI C.B. OOpyues (a Bewley 3a HHUM— 
MW. C. lyauauu, U.P. Hopyera u ap.) paccmarpuBail Kak OCTaTKH «eMHOLO TYo- 
JaBOBOro MOKpoBa, HeKora OfeBaBulero BCe MocKoropbe» (7), mpHuem cuuTa- 
JIOCb, UTO CTeMeHb COX PAHHOCTH pa3JIMUHbIX TOPH3OHTOB STOO NOKpoBa B Bocrou- 
HOH TyBe O4eHb HeOJMHaKOBa, UTO CFO HHXKHHH TOPH3OHT COXPaHHJICA OTHOCH- 
T@JIbHO XOPOWIO H HMeHHO OH OOpasyeT «Oa3aJIbTOBOE MJ1aTO» Me2xK LY BEPXOBbAMH 
Buii-xema u XaMcbipbl, Tora Kak OT ABYX BbIIMeeKalHX YILeJIeIM JIMLb OOpbIB- 
KH, CJlaraioulue CTOJOBbIe ropb! — ocTaHupl Iusur, JtepOu-ralira u ap. Hapagy 
c stum C. B. O6pyyes, a ocobeHHo — M. JI. Jlypbe (*) u UW. WU. Benocrouxnis, 
BbICKa3bIBaIH pesmouoxKeHve, UTO B BocrouHolh Type cyilecTBoBaslM TpeTHy- 
Hble BYJIKaHbl WeEHTpaIbHOrO THM. 

Mccnenqospanna 1956 r. 3acTaBHJIM BO MHOTOM IepeCMOTPpeTb H3JIO*KEHHbIE BBILLUE 
mpedctaBlenus. On noKa3aJH, YTO Tydpo-aBoBble ropbl Iusur, LepOu-raiira, 
Copyr-Uyuiky-y3y HW Ip. OTHIOMb He ABJAIOTCA CTOMOBbIMM OCTAHIaMH, «Haca- 
9KCHHbIMH» Ha MOBePXHOCTb HU KHELO Oa3aJIbTOBOLO FOPH3OHTA, HO MpeACTaBJAIOT 
CoOol WeHTPaJIbHbIe BYJIKaHbI WHTOBOrO TuMa, a Oa3aJIbTOBbIe MOKPOBbI MerKLy- 
peubsA — JlaBoBble lWvlelidbl STUX BY/IKaHOB. COOTHOWeHHe Oasa/bToB uWlelipa, 
6 POHUPYIOWWMX MexKLypeyHoe Mato, C MMpOKJaACTHYeCKHMH MOpokaMH Hi Jla- 
BaMH BYJIKaHOB HaMM yCTaHOBJIeHO Ha leTaJIbHOM pa3pese CeBepHOrO CKJIOHAa 
pyikaHa Lupur (puc. 1), ABJIAtouleMcaA THMMUHDIM JIA BCX MIMTOBbIX BYJI- 
KaHOB MexKlypeubA. JTOT paspe3 BMecTe C MaTepHaaMM HaOIOAeHMH B NecATKax 
Apyrux OOHAaKeHHH MO3BOJIAeT BbIACHHTb OCHOBHbIe YePTbl CTPOCHHA BocrTouHo- 
TyBuHCKOrO BYJIKaHOreHHOrO KOMIIJIeKCa, KOTOpble CBOAATCA K CJlefyiolleMy. 
4. KommsleKe COCTOHT H3 ABYX OCHOBHbIX TOJIU, — HWKHeH, MpeHMyLlecTBeHHO 
TMpoKsIacTuueCcKOH, H BepxHeil JIaBoBoii. Tperbero (HWKHero 6a3a/IbTOBOrO) 
ropusouTa He cyulectByer. 6. HuxuHasn Tova COCTOHT U3 TY(OB OJIMBUHOBBIX 
Ja3aJIbTOB, MepecaMBaloujuxcsA C TOHKMMH MOTOKaMM JIaB TOTO Ke CocTaBa HU 
TaaroulUX OT ICHTPOB BYJIKaHOB BO BCe CTOPOHbI MOA yraMu OT 35° (BOuIH3H 
THX LeHTpoB) 0 6—10°. MomHocth HuxKHel TOMUM B CaMbIX OO/IbINHX BYJIKa- 
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Hax jocTturaet 600—700M, 4TO COCTaBJIAeT, CBbILMe °/;9 MOULHOCTH BCETO KOMILI€- 
KCa, allpH yasleHHH OT WeHTPOB H3Bep*KeHHA 6bICTpo CoKpaulaeTca. B. BepXHas 
TOJILa COCTOHT H3:HECKOJIbKUX MOKPOBOB OJIMBHHOBbIX Oa3aJIbTOB, 3asler alollux 
YTIOBbIM HecorviacueM (He JMcJIOKal\HOHHbIM) Ha H€pOBHOM MOBepXHOCTH TY- 
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SJiebeill Chior 
GonuHel p. CopYe 


Puc. 1. Teomormueckuii paspes CeBepHoro CKJoHa BysKaHa IIusur. 1 — ,peBHve U3Bep2KeHHbIe} 
HM MeTaMopduyeckHe Mopogp, 2 — OasabToBpie Tyo-armomepaTsl, 3 — mpoune Oa3aJIbTOBbIe: 
typi Hu Tyo6pekunn, 4 — OMMBHHOBEIe Oa3aNbTI HM AOepuT-OasabTE, 5 — MecTa cOOpoB: 

YeETBEPTHYHOM MpWJIbUEI HM CHop 


(bos B palioHax BYyJIKaHHYeCKUX allmapaToB, a C yaJleHveM oT mMocseq_HuxX — 
M€PCKPHIBAIOLWNUX A PeBHHEe MOPOAbI OCHOBAHHA HI OasabTbI, 3aMeCTHBLIME TY! 
HWKHeli To. MouHocTb JlaB Ooulee MOCTOAHHa HM paBHa B CpesHem 50 M, BO3- 


pactat fo 150—200 M JImllb TaM, re OHM BbINOHAIOT 3anaMHbl KpaTepoB. 


Puc. 2. Baok-quarpamma ByKaHuueckoi rpsazp Copyr-Uyuky-y3y, o6pa- 

30BaHHOHM HeCKOJbKUMU CJIMBUIMMHCA UWLHTOBbIMH BYJIKaHaMH. Bepumunasa 

NOBEPXHOCTb wOro-3alasHoro ByKaHa (CJleBa) OCOHKHeHA «HaACaKeHHEIMy 

WJIAKOBBIM KOHYCOM 

r. 43 BbILeH3/1IOKEHHOFO CileLyeT, YTO OOLIMPHbIe Oa3aJIbTOBLIe MOKPOBbT MEX ]Ly- 
peubA UaCTHYHO TepeKpbIBaloT TyOBbie HaKOMJICHHA BYJIKaHOB, UYacTHUHO 
3aMelaloT HX, HO He NOACTHAIOT, KaK 3TO MpeAnouaralocb panbiue. 7. Hespi- 
Jep2KaHHOCTb MOLIHOCTH BCero KOMIWJIeKCa, KOTOpan KoueOeTcA oT 650 —750 m 
BIMTOBBIX ByJIKaHax Jo 20—30MHanepudepun aBoBoro ivlelida, OTHIONb HE 
BOSHHKa BCJIeACTBHE HepaBHOMePHOH eHyallMu, HO ABJIAeTCA NepBHUHOl. 
Ifuropble BY IKaHbl MexkypeubaA Buii-xemMa H Xamcbipbl HMeIOT XapaKTepHYIC 
(bopMy MWIOCKUX KYNOJIOB WJIM KapaBaeB, KOTOPbI€ MHOFa CUBAaIOTCA OCHOBA- 
HUAMH H OOpasyloT KOpoTKHe rps (puc.2)*.Mx ckOHbI «U3 been TyOOKHMY 
KapaMH WM COXpaHsIoT, OarofapA HalMunIo OpoHUpyroulMx Oa3asbTOB BepX: 
Hei TOJIULM, MOUTH OTBECHOe MateHve. OTO M MpHLaeT WMTOBLIM BYKaHaM BHeUL 
Hee CXOJCTBO CO CTOJIOBbIMH OcTaHamu. Mx novloroBbinyKJIble BePUIMHHEIe 10: 
Be€PXHOCTH OCJIOXKHEHbI CTPYKTYPHbIMH CTYNeCHAMH, OKPYrbIMH 3anaqunaMu: 
MaapaMH, perke — HaCa?KeHHbIMH UWlIaKOBbIMA KOHyCamMu. Ha mexypypeune 
oOHapy2KeHbl TakKe BYJIKAHHUECKHE allmapaTbl KOHMYCCKOli (bopMET, npHOM«Ka: 


* PucyHok BpmtiouHen HM. MW. Benocroukum. 
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JOUMeCA MO CBOeMY CTPOeHHI0 K OObIUHbIM CTPaTOBYyJIKaHaM, H CaMOCTOATeJbHbIti 
UlakOBbIli Konyc (Y ayr-Apruncknhi), aBssiouywiica anasoroM ByKaHOB Kponor- 
KuHa H I[leperosmuuua (4). 

IIpupenenubie tbakTb! MOKa3bIBaIOT, YTO OMNCbIBAeMbIe Oa3aJIbTbI He ABJAIOTCA 
MpOAYKTOM MaCCOBbIX H3Bep*KeHHi, T. €. HACTOAULMMH MaTOOasa/lbTamu, 4 UTO 
MX CJleyeT OTHECTH K <Oa3asIbTaM WMTOBbIX BYJKAaHOB» (°), KOTOpBIe 10 OCObeH- 
HOCTAM 3aJleraHHA CXOMHEI C Oa3a/lbTaMH M1aTO, HO OTMMYAIOTCA OT HUX TO TAN 
ouaroB H3Bep2KeHHA HM 10 MaciTaOaM H3IMAHUIt. 


Sait. La - X26, 
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Puc. 3. Cxemaruyeckaa kapta BocrouHo-TyBuHcKoro paliona ueTBepTHUHEIX 
BYJKaHOB HM CoMmpeyxedbubIxX YacteH BocrouHoro CasHa. /— perHAA (oNMHOLe- 
HOBaA) JeHyLauMOHHaA MoBepxHocib; // — yuacTKH, UcMpiTaBlwHMe HoBelilluHe 
NOAHATHA, CHJIbHO PpaCWIeHeHHBIe PeYHOH HM MJeAHHKOEOH 9spo3nelt; J/J — 6a- 
3AJIbTOBbIC MOKPOBbI SOMVJIEHCTOMeCHOBbIC H MuelctoweHospie; JV — 6a3abTOBpe 
MOKPOBbI FoJIOWeHOBbIe; V — WMTOBBIe BYJIKaHbI: @ — ueTBepTuuHpIe, 6 — Mn- 
oueHospie; V/ — ueTBepTHyHple KOHMYeCKHe CTpaToByKaHH; V// — waakoBpie 
KOHYCbI: @ —rouloweHoBpre, 6 — tvielicrouleHoBpie; V/// — MuHepaJbHbIe HW Tep- 
MaJIbHbIe MCTOUHHKH; 7X — AMHHM perHOHaJIbHbIX TeCKTOHHYCCKHX pa3pbIBOB, 
B TOM UMCuIe TIyOHHHEIX; X — 1OHbIeC Pa3pbIBbl THMa <TPeWHH  CKaJIbIBAHHA». 
Byakanpi: 1 — Jlep6u-ratira, 2 — Yayr-Apr-tatira, 3 — Iusur, 4 — 6 — sya- 
KaHbl rpager Copyr-Uyurxy-y3sy, 7—Man. Ilusutr, 8— Kagpip-ralira, 
9 — TIpuosepHpii, 10 — Kox-xemcxuit (YOpire-tatira), 1/ — Ilnockuu; 12 — 
Xupnuca; 13 — Caran, 14 — Anbouns-Bongox, 15 — Uapam-Jlar, 1/6 — Xunpn- 
taura; 17 — Ynyr-Ayruuckxuu, /8 — Kponorkuna, 19 — Ilepetonunna, 20 — 
Jizovnon, 2] — Menkue kouHycpl y 03. XaBnwu-Hyp 


B Boctouno-TyBuHckoM paloue (puc. 3) HaCuHTbIBaeTCA OMMHHAAWaTb UWH- 
TOBbIX BYJIKaHOB, CaMble KpymHble 43 KoTOpHIX, UlusBur u JepOu-ralira, umeror 
IOMe€peCuHHK COOTBeTCTBeHHO 10 Hu 7 KM, YeTbIPeC KOHMYCCKHX CTPaTOByJIKaHa 
1 UeETbIPe MeJIKUX IIaKOBbIX KOHYCa, TPH H3 KOTOPbIX OCJIOXRKHAT MOBEPXHOCTh 
WMTOBLIX BYJIKaHOB, a YETBEPTHIH ABJIACTCA CAMOCTOATEJIbHbIM. 

Anasiu3 KapTbl IIpHBOLMT K BbIBOLY, YTO BYJIKaHbl MexkypeyubsA Buli-xema 
1 XaMCbIpPbl pacmoox*KeHb! He OecnopAAOUHO, HO OOpasy1oT CHCTeMy OpHeH- 
-HPOBaHHbIX Ha Ce€BepO-BOCTOK PAAOB, FlaBHbIli H3 KOTOPbIX BKJIOUaeT CeMb 
JOJIbBIUHX BYJKaHOB (oT CaraHa No Copyr-Uymxy-ysy). Peomornueckaa cbemKa 
A. A. Vanes u Ap.) moka3aula, YTO 9TH PALbI MPHYPOYeHbI K 30HaM IOHBIX TeK- 
‘OHHUCCKHX Pa3PbIBOB CeBePO-BOCTOUHOFO MPOCTHpaHHA, Ha OJIM3KOM NpodosKe- 
IMH KOTOPbIX JlexKaT FOJIOMeHOBbIe BYJIKaHbI LoIMHbI /Kom-OovloKa. Janupie 30HbI 
[apylUeHHi, MO HalIeMy MHeHHW, BO3SHHKJIM pu pas{aBJIMBaHHH O/10Ka, 3akJI10- 
feHHoro MexkAy Agacckum u BulixemcKo-TuccHHCkuM PlyOHHHbIMH pa3JIOoMaMH, 
{ mpedcTaBsaioT coOoli, Mo cylecTBY, KPynHble TpeliMHb! CKabIBaHHA. YKa- 
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3aHHbIe PIyOMHHbIe PasJIOMbI, 10 KOTOPbIM B HOBei lee BPeMA B YCJIOBHAX C?KaTHA 
IIPOHCXOAMJM B36 POCOBbIe MOABHXKKU OJIOKOB, N0-BUAMMOMY, Maso OJlaronpHAT- 
CTBOBAJIM MpOpbIBy MarMbl, TOra Kak TPeUHHbI CKa/IbIBAaHHA MO BO3AeHCTBHeM 
TOPO 2Ke CKATHA JOJMKHbI ObWIM HEM3Oe%KHO KPaCKPbIBAaTbCA», MOCKOJIbKY Y3KUM 
JMaroHalbHbIM OJIOKaM-OpycKaM, 3aKJIIOUeHHbIM MexKyY HHMH, CooOLlaJcA 
BpalllaTeJIbHbIM MOMEHT. 

[lpwuuunasd CBA3b TEKTOHMUeCKUX ABUKEHHM C ByJIKaHH3MoM o¥eBHAHa. IIo- 
9TOMY YCTaHOBJIeHHe PeoMOrMyecKOrO BO3PacTa IOHbIX BYJIKaHMYeCKUX 00pa3o- 
Banu Bocrounoli Typhi M CMexKHbIX patonos Bocrounoro Caana mpuooperaer 
BaxkKHeliliee 3HAUCHHE JIA BbIACHeCHHA HeOTeEKTOHHKH UM UCTOPHH pedlbeda ITOU 
oOmMpHo o6v1acTH. Ilo HauluM JaHHbIM, BYJIKaHbl MexlypeubsA Buit-xema u Xam- 
CbIPbI ABJIAIOTCA UETBEPTHUHBIMH. ITOT BbIBOA, paCXOMAMLMUCA C MHEHHeM IIpespI- 
JLYULMX uccekoBaTelel, HaMM CAelaH Ha OCHOBaHHM KOMMJIeKCa PaKTOB: a) 110 
HaJleraHuio Ty(poB HM Oa3asIbTOB HM2KHeH TOU BYJIKaHOreHHOrO KOMIJIeKCa 
Ha pbIXJIble OTJOXKeHHA, COMeprKalllve MbWIbILy H CMOpbl YeTBepTHYHOM Jo- 
ppl* (puc. 1); 6) mo xopouleH coxpaHHOCTH aKKYMYJIATMBHbIX BYJIKAaHHYeECKUX 
cbopM, ompoBepratouleH rumotTesy 00 OCTaHILOBOM reHesHce Oa3aJIbTOB Me*K Ly peubA 
H, TCM CAMbIM, MCKJIOUaIOleH BO3MO2KHOCTb CYULCCTBOBAHHA JJIMTeJIbHOrO 3Tala 
pa3MbIBa, MoceloBaBllero 3a HX M3Bep2xXeHveM; B) MO HaJIMYHIO MOCTeMeHHbIX, 
6e3 3aMeTHbIX YCTYMOB, MepexoJoB Oa3aJIbTOB C MexKLypeubA B YeTBEPTHUHbIe 
jouuubt A3aca, Copyra u Xamcpippl. K tomy »e CaMo Mek ypeube ABJIAeTCA He 
yueM HHbIM, KaK NOMHATHIM QHUUeM KpyNHOM MexXropHoH empeccuu (puc. 3); 
r) NO MOMHeHWemMy ToxKecTBy NeTporpatuyeckoro coctaBa sppy3HBoB Mexk]y- 
peubA HW 3aBeOMO YeTBePTHYHEIX “JONMHHbIX Oa3aIbTOB», a TAK2%Ke OTCYTCTBHIO 
BTOPHUHBIX H3MCHEHHM B MHHepadlax 9THX S*PPpysMBoB; A) Mo MpHypoyeHHocTH 
9THX BYJIKaHOB K OOIlel C TOMOMeHOBbIMH ByJIKaHamMu KponotKuua Hu Ileperon- 
uMHa CHCTeMe 1OHbIX pa3soMoB. BospacT pa3HbIX TOVJILL BYJIKaHOreHHOrO KOMD- 
JIeEKCa MOXKeT ObITb YTOUHEH Ha OCHOBE CJIeLYIOULMX (PaKTOB: Ha «BEPX HHe» Oa3sailb— 
Th MexKypeubA HaJleratOT MOPeHbI MoCJIe{Hero OJIeHeHeHHA, B TOJIMLe Oa3aJIbTOR: 
BbIpaOOTaHbl Kapbl; 2TH Oa3albTbI OTeeHbI OT TYyOB HU OasaJIbTOB «HHA 
Hel» TOJIULH MOBEPXHOCTbIO PasMbIBa, a B AOJIMHaX Copyra H XaMcbIpbl — nay 
KOH (pOBHOrIAWLMaIbHOTO BaJlyYHHHKa HM Jlecca. OTO yKa3biBaeT Ha mMuelcTo- 
ILeCHOBHIH (Me2xKJI@HUKOBBIM) BO3pacT BepXHEl TOMIULH UH, BeEpOATHO, JOMEel CTOILeHO- 
BbId — HwxKHeH. Yaryr-AprMycKul WlakoBblii KOHYC HaCaxKeH Ha CKJIOH OOpabo- 
TaHHOH JIeqHHKOM CHeHHTOBOH TropbI. Ero Bo3pact, CleLOBaTeJIbHO, TOJIOILeHOBBIL. 

Tlopropubie COopbl MbiWIbibl B OCHOBaHHH TydoB Ha OKHHCKOM MaTO y 
03. Jlosop-Hyp (A. J. CMupHos) noxrBepAusiu TpeTHYHbI BO3pacT 3THX Tydos. 
Ilo 3axsmouenuio E. JI. SaxMHcKkol, OHM MpHHadexKar ninolweny. BecbMa Bax- 
HO, 4TO B TOM Ke OOHAaKeHHH Oblla OOHapyKeHa BTOpPad JIMH3a O3EPHbIX CYTVIMH- 
KOB H CyMeceH, pacnosloxKeHHad BbIllle, MexKLy TyPaMu HW OasabTaMu, UM Cosep- 
2Kalllad COBepleHHO HHYIO — 4eTBepTHYHY!O — MbiIbuy. Orcioxa ceqyer, To 
Ha OKHHCKOM IJlaTO BYJIKaHbI CYUeCTBOBAaJIH elle B MJIMOILeHe, T. e. paHblile, 4emM 
8 Bocrounoli TyBe, a JaBOBble NOKPOBbI OOpas0BaJIHCb M03%Ke, B YeETBEPTHUHOS 
Bpema. Ecuu, K ToMy Ke, yuecTb, uTO B TyHKMHCKOM KoTAoBuHe Hu Monro 
M3BeCTHHI Oa3aJIbTbI B OMTOIeHe, TO HAMeCUaeTCA KaPTHHAa PaclIMpeHHA BO Bpe- 
MeHH apeasla 0a3abTOBOrO BYJIKaHu3Ma Bocrouxoro Casa B CeBepHOM HU sanal- 
HOM HallpaBJeHHAX: omMrotweH — TyHKHHCKaaA KOTJOBMHA, MIMOWeH — Tyn- 
KMHCKad KOTIOBHHA, Oaccelin Kutos (qanupie J. B. Turopa) u OxuuckKoe mato, 
HepBaA MOJOBMHa aHTpomorena — 3TH %e patioubl Hu Bocrounan Tysa. | 

VUuerutyt reorpapun Ilocrynuao 

Akayemuu HayK CCCP 29 IV 1958 

UMTHPOBAHHASA JIATEPATYPA 
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* Tibibua, co6pannand apropom u E.H. Cranxesuy, ompenenena B ua6opatopuu Ilaneo- 
reorpapuu Mockoscxoro rocyapcrBeHHoro yHuBepcutTeta T. Caupugosolt, T. Cmupxosoii, 
tO. Maxosoit u JI. Damerkunoit. 
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CEOJIO‘PHA 


E. C. KYTEAHUKOB 


TEKTOHHWKA MEX)KAYPEUBS OJIEHEKA, MAPXH, MYHbI Hi JIMHIIE 


(ITpedcmasaeno axademuxom H. C. Mlamcxum 18 V 1958) 


TepputTopua Mexkjlypeuba Ouenexa, Mapxu, Myupi u JInuge B TeKToHMye- 
CKOM OTHOLIeCHHH pacnoso*wKenHa B pesetax CuOupckol matTdopMbl Ha cTbIKe 
BYX KPYMHbIX TEKTOHHYCCKHX 3JIeMeHTOB — CeBepHo-CuOupcKont rbi6n u Bu- 
mIOUCKOH cHHeKIH3bI Mo H. C. Wlatcxomy (*). 

J{o noculeqHero BpeMeHH 9Ta UacTh CuOupcKol ntaTdopMb! Obiwia Malo usy- 
yena. MaplipyTHble HccJleoBaHHA U Mlolwlawnad reodoruvecKkas CbeMKa Maculra- 
6a 1: 1 000 000, npopexenHan Bumtolickol asKcnequttneli BcecowsHoro a3po- 
reoJlOrHyecKOro Tpecta WH pasJIMYHbIMM 9KCHequuuAMU Mucrutytareosoruu Apk- 
THKH, MO3BOJIMJIM COCTaABHTb paBWJIbHOe, XOTA H HECKOJIbKO CXeMaTHUHOe Mpel- 
cTaBJIeHHe O CTPOeHHH paliona. PesymbTaTbl ITHX PaOOT OTParKeubl Ha TeKTOHH- 
yeckoH Kapte CCCP (°). B nepuog c 1954 no 1957 rr. sta TeppuTopusA Gpia no- 
KpbiTa reoJlorMyecKOl CbeMKOH Macuitaba | : 200 000, npoBeseHHol BuuwrolcKon 
9KcnequuneH uv uacTHyuHo AMaKHHCKOH 2kcnequuuen AKyTcKoro rocyapcTBeH- 
Horo yHHBepcnteta. BovibluM KOJJICKTHBOM reowloroB No pykoBocTBoM B. H. 
JleoHoBa OblJla MpoBeeHa 3HAUNTeJIbHaA paOoTa, NO3BOJINBUaA BHECTH CyLlecT- 
BeHHble JONOJIHEHHA B MpescTaBJleHHe O CTpoeHHu TeppuTopuu. Ilpu stom As 
BbITCHCHHA TEKTOHHYECKOFO CTPOeCHHA TepPpHTOPHH OblJla MpHMeHeHa HOBAaA MeTO- 
Wika, 3akJouarollaicA B MpocJlexXKHBaHHH Ha adPpOPOTOCHHMKAaX OTJeJIbHbIX 
MlacCTOB TOPHbIX MOpO, H COBMeLLeEHHH HX C FOPH3OHTaJAMHM TONOrpadHyeckon 
KapTbl. [locieqHee JaeT BOSMOXHOCTh COCTABHTb KOBOJIbHO TOUHOe MpescTaBie- 
HHe O 3aJleraHHH NOpos, a MHOra UM MOCTPOUTb cTpyKTypHyto Kapty (’). 

JA pa3/IMuHbIX YacTelH TeppHTOPHH No MaTephasaM JeluuppupoBaHnuA Onn 
MOCTPOeHbI CTPyKTYPHble KapTbl MO Pa3HbIM FOpH3OHTaM KeMOPHUCKHX MOpPOL. 
Jia 1oro-3anaHOu YacTH TeppHTOPHH KapTa NOcTpoeHa MO KPOBJIe MapXHHCKOH 
CBHTbI BEPXHeFoO KeMOPHA, WIA CeEBepO-BOCTOUHOM YacTH TeppATOPpHu — MO KPOB- 
je JKaXTapCKOl CBUTbI CpesxHero KemOpna. B cepepHow uacTH paiioua, B Oacceii- 
He p. OuleHeK, CTpaTOH30rHNCcbl H3-3a H3MCHCHHA MOLWHOCTeH OTCJIbHbIX TOPH30H- 
TOB He MOryT ObITb MPMBA3aHbI K ONpeeeHHOMY CTpaTHrpaduyeckomy To- 
DU3OHTY HU JIMWIb YCJIOBHO MOKaSbIBalOT 3asleraHue Mopod. 

Kak BuHO Ha mpusiaraemoli KapTe (puc. 1), mocrpoeHHoi mo Janupm P. A, 
Bbugxuespa, H. M. BoOpuncxoro, B. B.Tpunuxa, E.C. Kyteliuuxkora, JI. M. Ha- 
ranoga, H. lr. Huxanoposa, B. VU. Wpoxonuyxa, B. H. Priduenkosa, C. B. Tu- 
uenxo, H. A. Lletiznepa, IO. T. Wspipsesa, B. H. Wlupokopa u Ap., patiou 
AMeeT JLOBOJIbHO CJIo%KHOe cTpoeHHe. B 1wro-3alaf@HOH uacTH TeppHTOPHH, Ha 
IpaBoOepexbe p. Mapxu, nopogbl oYeHb MoOOrO, MOL yrsioM oKouo 15’, norpy- 
KalOTCA K 1oro-3analy B cTopony Tyurycckolt CHHeKJH3bI. OTa UaCcTb TeppHTO- 
HM pacnoularaeTcA Ha OKpauHe OOWMPHOH 30HbI pasJIOMOB, OKOHTYpuBaroulelt 
> ceBepo-BocToKka TyHryccky!o CHHeKJIM3y M Hocaulei HasBaHue BumoucKo- 
Kotyiickoli 30nbI (*). Ilo pa3ioMaM mpou3ollWwio BHeApeHne KpyMHbIX HHTPy3nl 
rpannos, OvlarowapA YeMY Pa3JIOMbl XOPOWO BbIeIAIOTCA Ha MCCTHOCTH. 

MouokuiuHadib BoCTOUHOrTO cKJIoHa TyHryccCKOH CHHeKJIN3bI MOCTeMeHHO 
JepeXOUT B nosoroe 10ro-3anaqHoe KpbWwio MapxuHcKoro Bala. CytecrBoBaHnne 
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9Toro Balla OblWIo ycTaHoBJeHo B 1954 r. (?). [laqenve nopo B mpefetax 1oro- 
3anaiHoro Kpbivia Bala 15—20’. CeBepo-BocTouHoe KpblJIO eFo MpeACTaBJIAeT Ho- 
BOJbHO KpyTy!0 @Jlekcypy, B MpefeaX KOTOPOM NOpoAbl NaaioT Ha CeBepo- 
BOCTOK Mod yrviom 2—6°. IIupuua duexcypp! 2—3 KM. AMnIMTY pl mepern6a 
nopos pasiMuHad. HanOoupuiad amniuTy za HaOslioaeTcA B CpeHeh 4acTH Bawa, 
B Gacceline p. DeKuT, re ona cocrapuer 120—140 M, K 10FO-BOCTOKY H C€BEpo- 
ganaly ammiuTyia epern6a yMenbusaetca. B OacceltHe BepXHero TedeHHA p. Ja- 
HBIPbI OHA CocTaBuIseT BCero 70 M. B HacToslilee BpeMA (bekcypa mpocJlexKeHa OT 


113°00 


68 yf 
00 TE OED gE ES 
SQAGASSESIS SSGSLES 
INS SSE + SSSASNS — 
PRO SSS Ne EEN 
So > \: 


CeOupaox 


: 


tone 
Q 


Puc. 1. CrpykTypHo-TeKTOHHYeCcKad KapTa MexfypeybsA Ovmenexa, Mapxu u Jl ize. 
J — Busmiottcxo-Kotyiickaa 30Ha pa3omos, //— Mapxuickua san, JJ] — T.ouro- 
Cunurupcekuit pan, /V — Onenekckuit nporu6, V— MyucKkoe noydntue, Vi — Bu- 
molicko-Mapxuuckaad (dbaekcypa. Crpatousoruncat mpos2qeHpr uepes 40 m: J — no 
Kposle MapXHHCKOH CBUTbI, 2 — yCOBHbIe, MOKa3pyIBalollHe 3aleraHHAa Nopogd, 3 — no 
KpoBsle W2KaxTapCKOH CBuTbI, 4 — HaNpaBeHHe Nafqenna Nopog, 5 — pa3zvoMbl, B OovIb- 
UIMHCTBe CJly4¥aeB 3aNOHeHHbIe LaikaMu Tpalmos, 6 — Kpynuple CekylMe HHTpy3un 
Tpamnos, 7 — OpaxuvavTHKMHabHbIe CKaqKu 


p. Jlaupipbl K ceBepo-3anayqy Jo p. Custurmp Ha paccTosuue nouTu B 200 KM. 
B cBofe Mapxuuckoro Bavla BbIXOAAT Ha NOBEPXHOCTb OTMOACHHA MapXMHCKOli 
cBuTbl. Ha KpblJIbaX Balla OHH MepeKPbIBaIOTCA OPAOBHKCKMMM MoOposamu. 
IlapanmeitbHo Mapxuuckomy Bally, Yepes BepxoBbA p. Tionr, 61M3 ycTba 
p. Apraa-Tiour u Jasee K CeBepo-3anayy, K BepxoBbsm pp. Myupi u Bexxke mpo- 
TATHBaCTCA NoOOrad aHTHKJIMHab, Ha3BaHHasd Tiouro-CuJiurupcKuM BaJIoM. 
CyulecTBoBaHHe 2TOrO BaJla YCTaHOBJIeHO paOOTHHKaMH 2KCHequLMH B 1955 fr. 
B HacTosxlilee BPeEMA OH Mpocsle2xKeH OT BEPXOBbeB P. TIOKAHA JO p. Cuurup Ha 
mpoTs2xKeHuu mouTH 300 KB. Ilo Bce BepoATHOCTH, BaJl MpoTaruBaerTca M Javiee 
K CeBepo-3analy, K pp. Omenek u Apra-Cana. Ha ceBepo-Bocrounom Kppite 
Trouro-CumrupcKoro Balla HMKHe-MaleosocKHe MOposbl norpyxKatorca K 
ceBepo-BocToKy Nog yriom 1°—1°30’. Ha toro-3amaqHoM Kpbise Bana naylenue 
Oomee nosoroe (15—20’). Iapuup Bana Bo3qbiMaeTcA B HalpaBseHHH Cc 10ro- 
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BocTOKa Ha cCeBepo-3anaq. CBosopyio uacTb Balla cilaralor KapOoHaTHbie 
OOJIOMOYHO-OOJMTOBIC OTMOXKCHUA HWKHEH YaCTH MaPXHHCKOll CBUTHI BePXHero 
KemOpusal. Ha KpblIbaX Balla OHH TMepeKpbIBalOTCA Oosee MOJOMbIMH BepXxHe- 
KeMOPHHCKHMH OTJIOXKCHHAMH. 

B mporv0e Mexky Mapxuuckun u Tionro-CuuimrupcKuM BaJlaMu, B BEpXOBbsx 
pp. Xannu, Ynax-Mynoi u Apraa-Tionra, npociexupaiorcs mo aapotpoTocHuM- 
KaM OTJe/IbHbIe OpaxnaHTHKJIMHAM CeBepo-3anaquoro mpoctupanusa. Jleraan 
CTPOcHHA 9TUX CKMaNOK He BHIACHeHbI. AMMVIMTYa UX He mpeBbiitiaer 20—30 m, 
MPpOTA2KCHHOCTb — HECKOJIbKMX KuHJIOMeTpoB. Mexyay Tronro-CusturupcKun Ba- 
Jom w MynckuM nosxHATHeM MpocuexkKuBaerca OOUMpHbI NOMOrHi CHHKAMHab- 
HbIM mporu6. Bnepspie on Obit ycraHosien B 1951 r. B. B. MerponaspnoscKum 
Ha p. Ovleneke m Ha3BaH UM OneHekckuM mporuOom. Ha toro-3amaHoM Kpble 
mporvuOa moposbl NorpyKaloTcA K CeBepo-BOCTOKY BIWIOTh Jo 1ro-3anaHoro 
ckloHa Mynckoro noxHATHA OX yruiom Jo 1°. Bocrounoe Kpbiio mporuOa Oouee 
NoJloroe. Sfecb MNopoLb! BO3AbIMaioTca B cTopony Myxckoro noqwATHA MOM yr- 
JIOM okosIo 15’. B cpequem Teyenun p. Myubi vu B BepXoBbsAX p. CeBepHolt Hu>KHe- 
Masleo30HcKHe MOpodbl MorpyxKalorca K CceBepy HM CeBepo-3amany. Ouepranus 
OyreHekcKoro mporu6a B eTaax elite He BbIACHeHBI. B WesOM OH BHITAHYT B Me- 
PHAHOHAIbHOM HanpaBJieHHu, H38rHOaAcb B 1O%KHOM YacTH K Ioro-BocToKy. Hau- 
OoJlee MporHyTaa efo UaCTb HAXOANTCA, MO BCel BePOATHOCTH, K CeBepy OT onH- 
CbIBAeMOH TeEPPHTOPHH, B CpeHeM TeyeHHH p. OuleHek. 

OrpaHuunsBatollee c BocToKa OsleneKckuit mporu6 Myxckoe moxHATHe ObI0 
BbifeleHo B 1950 r. B. A. IleppyHuuckum. B Hacrosulee Bpema, m0 pa6oTam 
Bumoltickol 9kcnelNIuu,NMOMHATHe YETKO OKOHTYPHBaeTCA MO BLIXOaM MecTpo- 
OKPallleHHbIX KapOOHaTHbIX OTJOMKeHUH WKaXTapCKou CBUTHI CpeHero KemOpuaA, 
Ha KOTOpble Ha 3anajle HadleraeT BbINOHAOULad OuleHeKCKUHM mporuO KapOouatT- 
Hal Toulla cpeqHeBepxXHeKeMOpHicKoro BO3pacTa, a Ha BOCTOKe — TeppureH- 
Hble topcKue oTJomeHuA IIpuBepxoaHcKoro KpaeBoro mporuOa. Mynckoe nox- 
HATHe UMeeT H30MeTpHUHy!IO (opmMy. IIpusmaraemasa Kapta (puc. |) oxBaTbIBaeT 
TOMbKO 3alaHy!0 MOMOBHHY MOAHATMUA, B Mmpefelax KOTOpOH mMaJleo3olicKue 
Moposel nosoro morpyxarorca nox yraiom 10—15’ xk ceBepo-3anafy, 3anafly 
M roro-3anayly. 

HeckouIbKo 10%KHee HavOoulee mpunosxuATou uactH MyxcKkoro NoHATHA Tpo- 
XONMT MHTeCHCMBHadA MarauTHad aHoMasua, Ha3sBaHHad Il. H. MenpmuKkoppm 
Kurancxon (*?). AnoMasiud opHeHTMpoBaHa C 10ro-BOCTOKa Ha CeBepo-3allal B 
HampaBJIeHHH K 10ro-BocTOuHOMY BbIcTyny AwaOapcKoro KpHCcTa/IM4ecKOro 
maccuBa. He ucKks1oueHa BO3MO%KHOCTb, YTO MyHcKoe NOAHATHE HM 1Oro-BOCTOU- 
Hb Brictyn AHaOapckoro MaccuBa TpeACTaBJIAIOT HapylleHHA, pacmoJloxKeHHbIe 
BOM eUHOM PIyOUHHOM CTPYKTYPbI CKakuaToro OCHOBaHHA MaTPopMbl, Ma- 
pamesbuolt Tionro-CuurupcKkomy 4 MapxuucKkomy BaJiaM. Ha ckone Myucko- 
TO MOMHATHA MpoxXoLuT pA paspbiBOB CeBepo-samatHOro MpocTHpaHuA, YacTb 
M3 KOTOPBIX 3aNlouHeHa Jalikamu Tpannos. HawOonee kpymublit M3 HUX HMeeT 
TIPOTA2KCHHOCTb OKOIO 150 KM. OH BBIMOJIHeH Cepnel Jaek, PaciOJO%KeHHbIX Ky- 
mucooOpasHo. OctasibHble paspbiBbl Tak2Ke OObIMHO MpeACTaBJeHb! PasBeTB/IAIO- 
ILMMUCA WIM KyMHCOOOpasHo pacrouloxKeHHbIMHU Tpetuwamnu. [IporaxKeHHocth 
paspbiBoB B cpetHem 10—30 km. Kak mpaBuuJo, CMelleHHA 10 TpellLMHaM He Ipo- 
HCXONMMT, HO MHOrAa HaOmoaloTcd CMeLLeHUA Cc aMMVIHTyZOM Jo 10 M. 

Ha ioro-Bocrounbie okoHYaHHA Mapxuuckoro ¥ Troxro-CusIMrupckoro BaJloB 
u OneHeKcKoro mporu6a HaksabiBaeTcA 30Ha Morpy2KeHUA CeBepHoro Oopta 
Busmrolickoll cuHeKiu3bl. Ita 30Ha Oblwia ycTaHoBJeHa paOotamu BumorcKon 
xkcnequttuu B 1952 r. u onucana MW. VW. Kpacuossm u B. JI. Macaiitucom (’) 
now HasBanvem Busmolicko-MapxuncKolt dexcyppl. B mpemesax Plekcypbl KeM- 
Spulickue noposbl MorpyxkaloTCs K 10Po-BOCTOKY MO yrviom Jo | —1°30’. 9To 
Norpy2KeHHe mpoclexkuBaeTcA Kak B OOHAKEHHAX, TAK H Ha a3 po(OTOCHUMK ax. 
S ibilekcypoit cBaA3aHo WIMpoKoe PasBUTHe NaeK MH KPYMHbIX CeKYUIMX H MacTO- 
BbIX MHTPy3Hli TpanmosB, BbIMO/HAIOWIMX TpelMHbI PaspbIBa-PacTAKeHHA Ha 
BLIIIYKJIOM Kpbie. Tparimosble HHTPY3HH PacMoslaraioTca MapasWIeIbHbIMH MOJO 
‘aMM CeBepo-BocToUHOro mpocrupaHua. B TaKux nolocax OTACIbHBIC at 
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yecKHe Tela HepelKO pacmovlaraloTcA Ky/MCOOOpasHO MO OTHOLWeHHIO Apyr K_ 
apyry. IlporaxxeHHocTb JlaeK, a CJleOBaTeJIbHO, MU paspbIBbl, C KOTOPbIMH OHH | 
cBA3aHbI, oT 2—3 fo 70—100 xm. 

Mapxuuckuit u Tionro-CumrupcKul Basibl mpescTaBsaioT coOoK KpyIHble- 
aHTUKIMHastu ByrypycaancKkoro Tuma, no H. C. WarcKxomy (°). He uckrouena — 
BO3MO2KHOCTb, UTO TioHro-CuJIMrHpCKHH BaJl COCTOHT H3 OTACJIbHbIX IJlakKaHTH- 
KiMHalel. Ha 3To MoxKeT yKa3bIBaTb JOBOJIbHO pe3kKoe paCxor*KeHHe B Ipo- 
cTHpauun cTpatTousorume k ceBepy H tory of p. Myuol. Oru 1Ba Bala, BustioricKo- 
Koryfickas 30Ha pa3siomos, MyucKoe nogHATHe, a Tak2%Ke HAXOMAULMUCA 3a mpe- 
JlelaMH paccMaTpHBaemoit TeppHTopuu 10ro-BocTOUHbIM Bbictyn AHaOapcKoro 
MaccuBa OOpa3yloT pA TEKTOHHYeCKHX HapylWleHuH CeBepo-3analHoro MpocTu- 
panus. Bmecte c nepnen,ukyv1s pHolt Kk HaM Busiolicko-Mapxunckon dleKcy pou 
OHH OOpasyl0T AMarouasbHyt10 (NO OTHOLIeHHIO K CTpaHaM cBeTa) CHCTeMy Ha- 
pyWleHuii c npeoOlaqaHnem ceBepo-3amaHbIxX MpocTupaHHl. 

OTHOCHTeJIbHO UCTOPHH 3aJOX%KeCHHA WH pasBHTHA BbIJeJICHHbIX Ha KapTe) 
CTpyKTYp MOKHO CJlelaTb cwlelylolulMe MmpeAnoJoxwKeHHA. 

B cpefHem kemMOpun Ha BceH TeppuTopuu Jleno-OmeHekcKoro MexKJlypeuba | 
CYULeCTBOBaJI CpaBHUTEJIbHO M@JIKOBOHbIM MOPCKOH OacceliH. OTvIox%KeHHA 3TOTO | 
6acceliHa BCKPbIBalOTCA Kak Ha OMMCbIBAeMOH TeppHTopuu (Ha MyxckKoM nogzHs- 
THM), Tak HW 3a Mpesedtamu ee (Ha OvleHeKCKOM NOXHATHH M B paloHe nocelKa 
OseHek — npoOslemMaTu4Hoe mpolomKeHHe Trouro-Cuurupckoro Bawa). B Ha- 
yaule cpeHero KeMOpusl 3leCb OTJIaraJIHCb TEMHO-Cepble H YepHble OATYMHHOSHbIe 
H3BeCTHAKH HM W3BeCTKOBHCTbIe CJlaHUbl (OHTYMHMHO3HaA CBHTa), HaKoMJIeHHe 
KOTOPbIX Hau¥aJlOCb elle B HH2KHEM KeMOpuu. OcaaKu BTOpOH MOJOBHHbI CpeHero | 
KeMOPHA MIpeCTaBJICHbI TOJILeH MepecanBaHHA MJIOTHBIX CePpbIX H3BCCTHAKOB | 
UW 3eJIeHbIX HJM Oy pOBaTO-K paCHbIX PJIMHHCTHIX U3BECTHAKOB (OJIeHeKCKas Mf WKax- | 
Tapckaa cBuTbl). MowHocTb 9THX OTIOxKeHHH oKoJIO 200 m. JluTomNorMueckul 
cocTaB H (ayHHCTHYeCKHH KOMIMVIeEKC CpeMHEKEMOPHUCKUX OTJIOXKeHHH UpesBbI- 
yaHHO BbifepxKaH Ha OOJIbUIMX PacCTOAHUAX. 

B koulle cpeqHeKkemO pHiicKoll 3M0XH HB BepX HEM KeMO pu MpOHCXOAUT HHTCH- © 
CHBHoe mporuOaHve OsleHekcKoro mporHnOa, B KOTOPOM HaKallJIMBaeTCA Kap- 
OoHaTHasA Tova (MoWHOCTbIO NopsyKa 1000—1200 m) cpeqHe-BepxHekem6 puli- 
cKoro Bospacta. MeikoBodHblli XapakTep OCaMKOB HM PHTMMUHOe CTPOeHHe TOM 
CBHJeTEIbCTBYIOT O HelPePpbIBHOM CKauKOOOpasHOM MporMOaHHH JlHa Oaccelina, 
KOTOPbIM Ha MpOTAKeHHH BCeH MCTOPHH CBOerO CYIMLECTBOBaHHA MMeJ HesHauH- 
T@JIbHYIO TulyOuHy. 

C BocToka H Wro-sanafa OleHeKckuli mporH6 orpaHuuuBasicA OTHOCHTEIbHO 
MPHNOAKATHIMH yaacTKamMuH Myxuckoro nofuATHA u Tionro-CusmurupceKoro Baa, 
Ha KOTOPbIX TakxKe MpOHCXOAMO OCalKOHaKoreHve. OT NOAHATUM B CTOpOHY 
OvyieHekcKoro mporu6a MpovcXoXUT yMeHbIeHHe Coep?KaHuA OOJIOMOUHOFO Ma- 
TepHasla HU pe3koe yBeJIMYeHHe MOLHOCTEH, YUeCTb KOTOPOR, K CO>KaJICHHIO, Ha CO- 
BPeMeHHOM CTaMM M3YYeHHOCTH TeppHTOPHU He MpeACTaBJIAeTCA BO3MO2KHBIM. 

O BpeMenu 3asoxKenunt Mapxuxckoro Basia HuYero OMpeleseCHHOrO CKa3aTb 
HeJIb3 51. 

Busrolicko-Mapxunckad (pilekcypa uM CBA38aHHbIe C Heli pacKoulbl 0Opa30Ba- 
JIMCb, M10-BUMMOMY, B KOHILe Tpuaca WIM B Havasle 1Opbl B CBASH C HavaBLIMMCcA 
npormOanvem Busrolickot cuneksiu3bl. Ha ato yKa3bIBaeT TO, YTO TpannoBble 
MHTPY3HH, BbINOMHAIOULME PasJIOMbI B HWAHEMAaeOSOHCKUX MOpokax, He Mpopbi- 
BalOT MOPCKHe CpeHe-BepXHeseliacoBble OTJOXKeHHA. 


Beecow3upilt asporeosoruyueckult TpecT Ilocrynuao 


12 V 1958 
UWMTMPOBAHHAS JIUTEPATYPA 


1VY.U. Kpacuos, B. JIl.Macattuc, Matep. BCETEH, nos. cep., B. 7 (1955). 
*E.C.Kytetuukos,C.B.Tumen ko, Tp. Beecowsn. agporeon. Tpecta, B. 2 (1956). 
31.H Meubutu kos, Cos. reon., Ne 54 (1956). 4 H.C. UWlatrcK ui, Bima. MOUII, 
oTg. reon., 10, B. 3—4 (1932). ® H.C. Wl atcx uit, Marep. k no3n. reon. cTpoenua CCCP, 
HoB. cep., B. 2(6) (1945). °H.C. WlarcKuitiu ap., Texionnyeckas Kapra CCCP u compeyeub- 
HbIX CrpaH, MacuwiTad | : 5000000, 1956. 
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Jloknann Akanwemun Hayk CCCP 
1958. Tom 122, M3 


TrEOJIOTH A 


10. C. MAMMHH 
O BOSPACTE CYMYPJIMHCKOM CBHTbIl HA TOPHOM AJITAE 


(ITpedcmasaeno axademuxom C. H. Muponoeeim 16 V 1958) 


Haspanue «cyMypJIMHCKad CBHTa» BOIWIO B reosorMueckylo sHTepaTypy 
3 1955 r. gua oOo3HayeHHA HMXKHeM YaCTH eBOHCKOrO paspesa Yit- 
f€HbCKOH Jempeccuu (+). 

B Hv3aXx 9Ta CBHTA CJIO*KeHA MPeCHMYLUeCTBEHHO KPaCHOMBeTHbIMH Mecuanu- 
<aMH, BEPXH ee NpeACTaBJIeHbi MeCTPOMBeETHbIMH MeCuaHHKaMU U aJleBposMTaMu 
> MOAYMHEHHBIMH MIpOCJIOAMM TVIMHHCTHIX, MeCYaHO-PIMHHCTHIX HM MepresMCTbIX 
aHILeB HM H3BeCTHAKOB. B nocweqHux Oblia BCTpeyeHa cayHa Opaxuonog, Ko- 
aIIOB M MIUAaHOK, MpelcTaBJeHHas, mo onpeszemenuio B. IJ. Hexopouesa 
1H. JI. ByOsmuuenko, dopmamu: Atrypa sp., Chonetes sp., Syringopora sp., 
Amplexopora cf. devonica Nekh., Hemitrypa devonica Nekh., Semicoscinium 
f. kisilschinicum Nekh., S. cf. angerlyki Nekh., Thamnopora sp., Pachy- 
avosites sp. Orot dbayHucTuyecKHH KoMMekc nocayxut UW. VW. Benocrou- 
<OMY OCHOBaHHeM JlJId OTHECCHHA CYMYPJIMHCKOM CBUTbI K BepXaM >2KHBeETCKOFO 
Apyca. 

[IpupeqeHHbili cnMcoK (ayHbl, Kak MOKa3bIBaeT efO PaCCMOTPeHHe, ABHO He 
[aeT BMOJIHe OAHOSHAUHOLO PeleCHHA BOMPOCa O BOSPACTE BMELLAaIOMLUX ee CJIOCB: 
IpeCTaBHTeJIM TakMX pelUaloluluX Mp onpeseseHun Bospacta rpynn dayHpl, 
{ak OpaXHOMOAb! HM KOPaJJIbl, OV€Hb MAJIOUMCJICHHbI, a ONpeeeHue UX To posa 
WIA Ha3BaHHOH WesIM ABJIAeCTCA, MO CYLeCTBY, HeOCTaTOUHbIM. 

TakuM OOpa30M, STOT y3JIOBO Ain crpaTurpapuu epona YuMenbcKoH je- 
IpeCCHM BOMpPOC HeJb3A ObIIO CUMTATb OKOHYATEJIbHO PeleHHbIM. 

B reuenue JByX JleT Hamu, NOX OOmuM pyKoBogcTBom B. C. Meseurenxko, 
IPOBOMJIMCh UCCJeAOBAHHA, MMeIOULMe ILeJIbIO paspaOoTaTb feTaJbHy!O cTpa- 
rurpadwyecky!0 CXeMy JeBOHCKUX Tou, VYiimMeHbckKol Jenpeccuu. B mpottecce 
THX paOoT ObIVIM MOJIYYeHbI LaHHbIe, MOSBOJIAIOULMe BHeCTH CYyULeCTBeHHYIO T0- 
apaBKy B TPaKTOBKy BO3pacTa cyMypJuHcKoH cBuTH Hi. HU. BesocrotKoro. 

B u3BecTHAKaX HM H3BeECTKOBHCTHIX NeCUaHHKaX BEpXOB CYMYPJIHHCKOH CBHTbI 
HaMH COOpana (bayHa OpaxHono, OAMHOUHbIX HW KOJOHMAJIbHBIX KOpavoB. Ilo 
onpexenenuio 9. H. Hosa, Opaxnonosbl MpelcTaBAeHbl CleLyIOulMMu CopMaMu: 
Atrypa ex gr. reticularis Linn., A. cf. kurbesekiana KZon., Rhynchospirina 
3p., Karpinskia fedorovi var. ivdelensis Khod. @Mayua Opaxuonol oTsmuuaetca 
Kpalinelt GOeHocTbIO BHOBoro cocTaBa. TeM He MeHee, MO 3aKJIIOYeHHIO 
>, H. Auopa, ofa He HMeeT HHYErO OOULErO C BEPXHEXKUBETCKOH, TaK Ha3bIBae- 
Mol <UM2eBOM» (ayHOH, Ha UTO YKa3bIBaeT IpucyTCTBHe (POpMbI, BeCbMa CXO]- 
HoH c Atrypa kurbesekiana (sfdenbckut apyc Munycunckol koT/I0BMHbI), 
4 Buta Karpinskia fedorovi var. ivdelensis (Hu2KHuM AeBon — aide). 

Cpegu coOpaHHbix Hamu Ta6y1AT, 10 ompesxemtenuto B. C. Coxososa, MpHcyT- 
eTByioT: Favosites sp., F. ex gr. eifelicusis Nich., F. aff. goldfussi d’Orb., 
F. ex gr. plurimispinosus Dub. (in litt.), F. obliquespinosus Tschern. Ilo 3a- 
Kouenuio B. C. CokomoBa mpeoOmanator OpMbI, THMMYHbIe WIA dicesbcKoro 
apyca, u muub Favosites plirimispinosus Dub., BcrpeyeHHbIi, kcTaTH, B eNMH- 
CTBCHHOM 9K3eMIVIApe, Obl H3BECTeH MOKa M3 HaJ\KPeKOBCKUX CoeB Ky30acca 
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(ko6nenucKni apyc). Kpome Toro, BCTpeweHHble HaMH B OTJIOXKCHHAX BePXOB 
CYMY PJIMHCKOM CBUTHI PYFO3bl, 10 onpentemennio H. 3. Cnacckoro, nmpecTaBJ1eHbt 
Bugamu Minusiella ex gr. beliakovi Bulv. u Tryplasma ex gr. devoniana Soshk..,, 
nepBbIi 43 KOTOPbIX THIMMYeH JJIsi 3hcembckoro sapyca MuyycHHCKOH KOTJIOBH- 
HbI, a BTOPOH HMeeT CBOMM BEPXHUM BO3PacTHBIM MpesesOM Take sidembeKuhii 
sapyc. 

Takum o6pa30M, KoMmuleKc (bayHbl, COOpaHHOH HaMH B OTJIOXKeHHAX BEPXOB 
CYMYPJIMHCKOM CBUTHI, CBHAeTEIbCTBYeT O IIPHHAIe@KHOCTH JaHHbIX OTIOXKeHHH | 
K 9helbcKOMy Apycy. 

CyuyecTByeT eye OAHO, MpaBla KOCBeHHOe, JOKa3aTeJIbCTBO HEBO3MOXKHOCTH | 
-OTHECeHHA CYMYPJIMHCKOM CBUTbI K BepXaM %KuBeTCKOrO Apyca. CoOpanHaA HaMu| 
@ayHa Opaxuonol, OMMHOUHbIX HM KONOHMAIbHbIX KOPaJWJIOB, COMep*Kalllarca | 
B BepXHeli 4"aCTH YUasbcKOH CBUTbI YHMeHbCKOM Jempeccun («4HdJIeBbIA» KOM- | 
Mek), HaeKHO CBUJETEIbCTBYET O BEPXHEXKUBETCKOM BOSpacTe STOH 4YaCTH pa3s-: 
pesa. Tem caMbIM, OTHOCH CYMYPJIMHCKYIO CBUTY K BepXaM X%KMBETCKOPO Apyca,, 
HeoOXOJUMO JONYCTHTb, YTO BECb KOMIMJIe€KC J@BOHCKUX OTOXKeHHH Yiimenb- | 
cKOH Jenpeccuu, oOureH MoulHOcTbIO 7,5—8 KM, MIpHHawexKUT YKUBETCKOMY | 
Apycy, a OXapakTepH30BaHHble (PayHOH BepXHexKUBeTCKOrO NOAbApyca MauKy! 
B pa3pe3e pa3leleHbl MexKAY CoOOH HeMOH Tome, MOULHOCTbIO Goslee 3,5 KM. | 

IIlpuBeyenuble cooSpaxeHuA MO3BO/AIOT MPUUTH K BLIBOLY O MpHHasexKHOCTH 
CYMYP/JIHHCKOH cBuTbI! YAMeHbCKOH Mempeccuu kK 9dembcKOMY Apycy, a He K 
2KUBETCKOMY, Kak 93TO Nomaram MW. VW. BenocrouKkui, BnocmeqCTBUU Tak2Ke CKJIO- 
HUBIIMHCA K MHeEHH10 00 diiesIbCKOM BospacTe STO CBHTHI, XOTA HW He UMeA JIA | 
STOTO COOTBETCTBYIOWIHX (PAayYHHCTHYeCKUX MaHHEIX (*). 


Bceco3Hpili Hay dHO-HCCeOBaTeJIbCKUII Tlocrynuso 
reoMorHveckult HHCTUTYT POM VAELODS 


UWUTUPOBAHHAA JIUTEPATYPA 


1YW. UW. BenocrouKxk ni, Cos. reon., cOopx. 45 (1955). 2 UW. HW. Benocton 
K HH, Te3. JoK. Ha Me@?KBeEMOMCTB. COBeL. 10 ‘paspadorKe YHUPHUMPOBaHHbIX CTpaTurpaduye- 
¢kux cxem Cu6upy, JI., 1956. 
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Aoxnagn AnkayqemMun nayK cCccP 
1958. Tom 122, Ne 3 


LEOMOPH A 


A. K. MATBEEB u E. I. MAPTbIHOB 


3ABHCHMOCTb CKOPOCTH YJIBTPA3BYKA B MCKOMAEMbIX 
YIPJIAX OT CTEMEHH HX METAMOP®H3MA 


(ITpedcmaeaeno axademuxom A. I. Bemexmuneim 12 V 1958) 


TIpuMenenve MeTOJOB HCCIeqOBaHHA CMeXKHBIX OOJIacTeiH HayKH JIA BbIAC- 
HeHHA (PU3M4eCKHX H MeXaHH4eCKHX CBOMCTB HCKOMaeMbIX yrsleH Momyuaer Bce 
Oosee H Coulee LIMpOKOe pacipocrpaHeHve HM MO3BOMAeT peulaTb BOMpocHl, CBA- 
3aHHble C OMeHKOM MeXaHH4eCKHX CBOHCTB yrvieH H XapakTepa H3MeHeHUL CTPyK- 
TYpbl yruieH B reHeTHYeCKOM psy Oypbid yrouwb — KaMeHHbIM yroulb — aH- 
Tpalur. 

ABTopaMH Mpou3BOAMI0Cb U3yY4eHHe KaMeHHBIX YrvieHi H AHTpalluToB C M0- 
MOULbIO YJIbTPpasByKOBOrO MeTO/a, MPHMeHABUIeroca paHee ApyruMu uccue- 
JOBaTeJIAMH [Ip PeuWIeCHHH 3afla4, CBA3SAHHbIX C BHe3aMHbIMM BbIOpocaMH yruA 
MW ra3a B waxtax (1). Hauim padorbl AMeIM WelbiO ompesdeeHHA CKOpOcTH pac- 
MpocTpaHeHHA MpOAOJIbHbIX YJIbTPa3BYKOBbIX KOJeCOaHHH B HCKOMAeMbIX YIIAX 
C pa3JIM4HbIM BelILECTBCHHbIM COCTaBOM, XaPaKTePH3YIOWLMM, KaK M3BeCTHO, 
cTeleHb HX MeTamMoppu3mMa. MccaefqoBaHua moyoOHoro pola, Mpou3BeeHHbIe 
BaH KpesejeHOM Ha BUTPHHUTaMH (*), He ABJIAIOTCH JOCTATOUHbIMH JIA MOHH- 
MaHHA pacnpocTpaHeHHuA YJIbTpa3ByKa B MOHOHTe yrs. Hamu Oblwin u3yueHbI 
KaMeHupre yruiu JloneuKoro OaccetHa, B3ATbIe H3 Pa3HbIX M1acTOB C TvyOMHbI 
300—500 M MW MMeBLIMe pa3/IM4HYIO CTPYKTYPHY!0 HapYLIeHHOCTh (TpelllHHOBa- 
TocTb). Ilostomy, mpexke YeM H3YYHTb 3aBHCHMOCTb CKOPOCTH YJIbTpa3sByKa OT 
cTelleHH MeTaMop)u3Ma yruieH, HAM MpHLWIOCb MpOu3BeCTH PA OMBITOB MO BBI- 
ACHCHHIO 3ABUCHMOCTH CKOPOCTH YuIbTpasByKa OT NeTporpaduyeckoro cocrTaBa, 
CTPYKTYPHOM HapylWIeHHOCTH HW Apyrux aKkTopos. 

, Usyuenue cKopocTu yuJbTpa3ByKa OCYUIECTBIAOCh B JaOOpaTOPHbIX ycso- 
BUAX Ha BbIPC3aHHbIX U3 YrIA MpAMOYTOMbHbIX MpH3Max ceyeHHem 15—20 cm? 
M BbICcoTOoH 4—14 cm. Bou oe Ge ae aHTpauntTh (A), mepexofHbIe MexKAy 
TOULMMH WM mMmaposBuuHno-cnekaioumMuca (T-IIC), co6crseHHo mapoBn4Ho-cre- 
Katoulnecsa (TIC), koxcospie (K), napopauHo-2%Kupuple (IT)K), rasospie (I) u Anun- 
HonaMenHuble (JI) yrau. M3mepenua cKOpocTH yJibTpa3sByKa MPOW3BOAMINCb 
HaMH Ha MMMYJIbCHbIX YCTaHOBKaX Cc YacTOTOH KomeOaHHH B 25, 50, 100 u 
1500 xru. [puntunuatbHad cxeMa TaKoli ycTaHOBKM HM MeTOAMKa M3MepeHHit 
CkopocTu yKe OMMcbIBamIucbh pauHee ('). 

CkopocTb yJIbTpasByKka B KaMeHHOM yrvie ompeesAsacb MO TpeM B3aMMHO 
MepNeHAMKYMAPHBIM HalpaBeHHAM: [Ba MapadelbHO WH OHO — NepmeHAH- 
KyIApHo couctocTu (Cy u C,). KaMenuble yr, Mcriob30BaHHbIe HaMH, OOVIa- 
avid HEBbICOKOM 301bHOCTbIO, KOTOPad He OKa3bIBasla CYU[CCTBCHHOTO BJIMAHHA 
Ha pe3ybTaTH usMepenuit. Bee yrau oOmafaiM ma0opaTopHO BilaxKHOCTbIO 
0,5—2,0%. BauaHue cTpyKTypHoli HapylweHHocTH (TpellHHoBaTOCTH) Hcc/efo- 
Baloch HaMU Ha pAe oOpasilop KaMeHHEIX (Jlonelknit Gacceitx) u Oyperx (Iloz- 
MOCKOBHBIit Gaccelin) yraeli. [lomyyenHble pe3yJIbTaTb! NOKAasaJIH, YTO C YBeJIH- 
WCHHEM TPelLHHOBATOCTH HeCKOJIbKO YBeIMYMBaeTCA BHYTpeHHee MOrouleHue 
YIbTPpa3BYKOBHIX KOeOaHHi, OHAKO H3MeHeHHe BeMUHHbI CKOPOCTH He OTMe- 
qaeTCA, 4TO, MO-BHMMOMY, MOXHO OObACHHTb TOUHOCTbIO MeTOMa (mo 5%). 
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e | 
Merporpaduyeckuli cocraB HCCeOBaHHbIX yruiel B MocraTouHO cTeneHni oe 
HopoweH. Maxkpockonuyecku yruin mpecTaBJieHbl MouOcuaTbIMH pasHOCTaMHI 
¢ YepeloBaHneM JIMH3 BUTpeHa (5—8%) u mpocamoeB cio3seHa (7—10%) B ry-} 
MYCOBOHM OCHOBHOH Macce (80—90%). Iloq MukpockonoM B lWuIMd@e OTYeTIMBO) 


M/cek 


Slemy ue 


m/cek 


3000 


Ckopociit 
= 
S 


| 
10 20 30 40 oF i) 
Slemy4ue ; | 


Puc 1. 3apucumocrs cKopocTw yabTpasByka or KomuyectBa JleTy4UX BeLLeCcTB 
B KaMe€HHbIX yraax:a—Cy, 6—Cy 


Pa3IMUMMbI OOPLIBKH APeBeCHbIX TKAHeH, OCTATKH JHCTbEB V CIOpPbI, CI€MeHTH- 
PoBaHuble OeccTpyKTYPHbIM ryMYCOBbIM BelecTBoM. M3mepennsa CKOPOCTH B pa3- 
JIMMHBIX MeTporpauyeckuX KOMNOHEHTaX NoKa3aJiM, YTO B (pioseHe yJIbTpa- 
SBYK PaClIpOcTpaHsAeTCA ObICTpee, YeM B BUTPeHe, OMHAKO pacxoxKenus He mpe- 
BolllatoT ABOHHOH TOUHOCTH u3MepeHUii (250—300 m/cex). Ouim6xa H3MepeHuli 
CKOPOCTH B YIvIAX CO CaOOH CTPpyKTYPOH HapYyWIeHHOCTbIO UM B YTIAX MOHOMHT- 
HBIX COCTaBIANIa B CpeqHemM 3—5%, He mpeBbiuat 6—8%. CreneHb MeTaMop- 
cbu3Ma (MapkKa) onpeqenauacb Hamu no MpOWeHTHOMY COfep2KaHulo seTyunx 
460 


BeulecTB B roproveH Macce ((OCT 147—41), u nosTomy pe3y.uibTaTbI HaWMX HC- 
cieoBaHul U300paxKeubl Ha JMarpaMMe ckopocrb—asiety4ue (puc. la u 6). Beero 
Obi10 cAenano 240 onpezenenuii ckopoctn ua 75 oOpasiax. Cpequee apucme- 
THYeCKOe 3HayeHHe CKOpocTH (Cy H C,) u KosdpulneHTa aHu380TpONUN AWA pa3- 
JIMYHbIX yrvieH MpHBoANTcA B Tads. 1. 

Ha ocuope NowyueHHbIX JaHHbIX MOXHO CllelaTb CleLYIOUWe 3aKkJIOUeHHA: 

1. Ckopoctb yJIbTpa3ByKa B KaMeHHBIX yIIAX Ppa3/IMUHa HM 3aBHCHT PlaBHbIM 
oOpa30M oT cTemeHH ux 


MeTamMopdu3mMa. Kak B Ta6Ouuna 1 
‘HalipaBJleHun Mapadieb- 

‘HOM CJIOMCTOCTH, TaK HB CKopocrs he 5 
‘HallpaBJleHun repnensu- Sa eae __| anusorpon. 
KYJIAPHOM ~—cloHcTTOCTH aes sea Ge] C yi pcunieen tiny SC BAIS Sie ea sc) 
3aBHCHMOCTh — CKOpocTH 

ybTpa3ByKa OT cTeneHu 

‘MeTaMOpu3Ma HMeeT BUY A 4,4 2860 (3) -- = 
Seoserpriot "saps Ae | ace | Bases | wan | 1 
EEN YMOM |B 00 rine to 1513. 0 4970)(10)> |e 4860 (6) 1,058 
JlacTH — NapOBM4HO-2%Kup- TIC 17.6 1940(13) | 4850(10) | 1,049 
‘HBIX yruieH. Ora 3aBucu- K 22,0 1523 (18) 1520 (12) 4,002 
MOCTb CXOHa C 3aBHCH- ee as 143043). 127044). ee 
Dito) EHO Bau r 40,3 | 1860(22) | 1240 (8) 1,500 
‘KpepeseHom Aa BuTpu- iit 44° 2160 (4) 1270(3) | 4,685 
‘HuTOB (*). 


m 2. YTO1b ABIAeTCA 
AaKYCTHYeCKH aHH3OTpON- 
HBIM BeULeCTBOM: pacmpo- 
CTpaHeHHe YMpyrHX BOJH MapaeNbHO CJIOMCTOCTH Tpoucxo_UHT OpicTpee, 
YeM TepneHuKyApHo coucrocrH. HavMenbiet anw30Tponueli OOsaalor 
KaMeHuble yrim cpefueli uactu reHeTuyeckoro pxAa (KOKCOBBIe). 

3. I[pupewqenubiit XapakTep KPHBbIX CKOPOCTH YJIbTPasBYKa B KAMCHHOM Tue, 
XapakTepu3ylouleH UX yupyrue CBOMCTBa, B KAKOH-TO Mepe MOATBep*KaeT BBI- 
(Ka3aHHoe panee OHM H3 aBTOpoR (’, *) MpelMoIO*KeHHe O CYULECTBEHHbIX CTPy k- 
TYPHBIX MepecTpoikax, MpOMCXOAAWMX Ha cpeHeH cTaquH MeTamMopdu3ma. 


* B cKkoOkax — uHCIO H3MepeHHit. 


Mockosckuit rocyapcTBeHHbIH yHHBepCHuTeT Ilocrynuuo 
* um. M. B. Jlomonocosa Dey SM J tey/ 


UMTHPOBAHHASA JIMTEPATYPA 
110. B.Pusuuuenko, u ap., Tp. Teopusuyeckoro unctr. AH CCCP, Ne 34 (1956). 


2 A. K.Ma1Bees, Cos. reon., Ne 7 (1945). *° A. K.MatTsBees, Tp. Uuct. reo. nayx 
AH CCCP, zs. 90 (1947). 4 D.W.van Krevellen, Brennstoff-Chem., 35, 17/18 (1954). 
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Jloxaayn AkagemMun Hwayk CCCP 
1958. Tom 122, N 3 


JI. WV. TMPO)KHUKOB 


BEPXHAS FOPA APXMMEJIAPTA 3EMJIA PPAHUA=“AOCH®A 
(ITpedcmaeaeno axadexuxom J. H. Ulep6axoeoim 5 V 1958) 


Tio mocieqHero BpeMeHH ObIIO M3BeECTHO, YTO Ha OCTPOBaxX apxXuleJara’ 
Semis Dpanua-Mocuda BepxHelopckKHe OTJIOXKeHUA MpeACTaBJeHbI TOMbKO KedI-} 
Jiopeem. Breppble Ha apxunenare oH Obi ycraHopseH ©. Hancexom (’) Ha} 
mM. Dopa o. Hopropyk, rye cularaerTca PIHHaMH C MpOCJIOAMH B HHX MeCYaHbIX KOH-> 
Kpelinii c dayHot Belemnites subextensis Nik., B. panderi Orb., Cadoceras; 
tscheffkini Orb., C. stenolobum (Keys.) Nik., C. nanseni Pomp., Pecten lind-; 
stromi Tullb. u ap. Mo saxmouenut IO. Ilomneuxoro (°), onpedemuBulero 93TY) 
(bayHy, OHA CBHJeTeMbCTBYeT O CpefHeKesIOBeHCKOM BO3pacTe OTIO*KEeHUH, , 
3aKOUaIOULUX ee. 

TlosqHee KemoBelt Obl OrKpbiT Ha M. Megperkbem (°) u M. Cegosa (°) ocrposa} 
Tyxepa. Ha m. Meypexkbem oH mpefcTaBJleH KeTO-OypbiIMH NecKaMH WH MIpo-) 
CJIOAMH TVIMHHCTbIX CJIaHILeB, B KOTOPbIX HaXOJATCA KPEMHHCTHIe Hu cchepocuse-| 
PHTOBbIe KOHKpellun c dayHol Belemnites tornatiles Phill., Cadoceras elat- 
mae Nik., Macrocephalites ishmae Keys., Quenstedticeras vertumnum Sinz. 
(?, 4), a Ha M. Ceflopa — 9THMH Ke NOpOaMu CO CTAXRKCHHAMM MeCUaHHKOB, 
B OJHOM u3 KoTOpHIxX T. H. Cnuxapckum (°) 6b1 COHapyxKeH WelHbI MO03BO- 
HOK mvie3Ho3aBpa Peloneustes of. philarchus Seelley (°). Hepeuucnennan chayna 
yKa3bilBaeT Ha BePXHEKeJJIOBeEHCKHH BO3pacT COfepKalllux ee OTOKeHUL. 

B xojle reomornuueckux pa6ot Ha Semse Ppanua-Nocnda B 1956 u 1957 rr. 
HaM yaJiOCb BbIABHTb H Jpyrve Apycbl BepXHeH IOPbl, Aa HMCHHO — oOKcopy- 
CKHH, KMMepHJ2KCKHH W HAKAN BOJIKCKHH. 

Oxcdbopicknl WM HHKHHH BOKCKHH Apycb Obi ycTaHoBeHbI B 1956 r. 
B 3anaqHon uactu M. Tédepa ua o. Semis Bunbueka, a KMMepHKCKHH Apyc — 
B 1957 r.* Ha mM. [an3a 3Toro xe OcTpoBa. 

Oxcdopaz. Ornoxenusa oxcdhopya ua mM. Tédepa nmpenctapenbi pa3- 
BaJlaMH KPYNHBIX (pasMepom 30X20—70X50 cm) oBasIbHBIX KOHKpellnit 
TJIMHUCTHIX H3BeECTHAKOB, COep*KallNX MOpcKylO qayHy, cpeln KoOTOpol 
H. C. Bopouer, ompegenusa Amoeboceras alternans Buch., yKa3piBatounmii Ha 
BePpXHHM OKCopA, HU aylleibl C Comee WHPOKHM CTpaTurpaduyeckuM pacnpo- 
cTpaHeHuem (Aucella bronni Boill. u gp.). 

KumMepuyx. OrsoxkenuA KMMepHyxKa HaXOMATCA BOMM3H FOrO-BOCTOU- 
HOH OKoHeuHOCTH M. T'an3a. Onn mpescTaBJeHbI JIMCTOBATbIMH Cy1a60 ClLeMeHTH- 
POBaHHbIMH aJIeEBPOJUTAMH C OCONbHOH chayHok Amoeboceras kitchini Salf. 
u Rasenia sp. (onpexenenua H. VW. Wyapruxoli), yKa3pipatommmMu wa caMyto: 
HH2KHIOIO 3OHY KHMepH Ka. 

Bolle Mo paspesy B aJIeBpOMTAX BCTpeyalOTCA KOHKPellHH OUTYMHHO3HEIX 
H3BeCTHAKOB pasMepoM 25X35—40 X50 cm c amMonntamu Amoeboceras (Eup- 
Ticeras) kochi Spath., A. (Euprionoceras) sokolovi Bodyl. u A. (Hoplocardio- 
ceras) decipiens Spath. (onpegenenua H. VW. Wyaprunoii), apnatomumucs py- 
KOBOJAMMMH JIA BepXHeli 30HbI KHMepvy>Ka**, 


| 


* OHOBpeMeHHO C HAMM OTJOXKeHHA KMMEPHKA OpiIM OTKPBITHI TakxKe reoesucTom’ 
O. B. Mupoxospim xa o. Beprxays. 

** KouTakT MexKLy TOpokaMH HWKHeEH WH BepXHelt 30H KHMepHAKA He HaOMOMacA, TaK: 
Kak OH IIPMKPbIT MOWIHOM OCbINbIO JOE PHTOB. 
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B aespountax 3acpukcupoBanbi TOHKHe (1—2 mm) Mpocuiow runica (ceseHuTa). 

B ocafounbix nopofax BepxHeli 30HbI KAMepHaKa 3ameraeT MacToBad WH- 
IPpy3HA (CHJW) AOepuTOB, HMeloNlad MoUHOCTS 70 M. Sto caMad MouWHaa Mla- 
cTOBad HHTPy3uA Ha apxunesare*. 

Huxuul BoaxcKuu apye. K ornomennam HuxKHErO BOIKCKO- 
rO Apyca Mbl OTHOCHM TOHKOCJIOMCTbIe aJIeBPOJIMTbI C aMMOHHTaMu Dorsoplani- 
tes sp. (onpexerenne H. C. Boponen), 3aeratomne na MM. Tédepa_crpatu- 
rpapuyecku BbIIe KOHKPelnli c ayo BepxHero oKccopza. 
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Puc. 1. PacnpocrpaHenue 1opcKux oTmoxwenHii Ha Semae Ppanya-Nocnda: 
1 — ycraHopueHHoe, 2 — mpexnomaraemoe 


B nmopowax HW2KHerO BOJKCKOrO Apyca 3asleraeT WwlacTOBad HHTpPy3ua Jlo- 
JI€pHTOB MOLLHOCTbIO OKOWIO 40 M (MOULHOCTb HHTPY3HH ONpeeeHa BU3YasIbHO). 
[laqenue nopoy okcdopycKoro, KHMepHAXKCKOLO UH HHKHELO BOM2KCKOFO APYCOB: 
140°/25°. 

O6ujai BUAHMaH MOU[HOCTb OTJOXKeHHH BepXHeH lOpbl Ha Semsie Opautita- 
Mocudba paBHa mpuMepHo 250 M. 

— Bepxuul BouokcKul Apyc B apxumevare JO CHX Nop He ycTaHOBJIeH, HO MpH- 
CyTCTBHe ero OTIO*KeHHH Ha M. Tédepa He ucKksoyaeTcA. Tombko OHH, M0-BH- 
MMMOMY, CKPbITbI MO JI@NMHHKOM OOv1a4dHbIM. 

Jina paccMoTpeHua Toro, Kak B Mmpesenax ocrpoBoB Semin Ppantia-Mocuda 
pacpeseAl0TCA IOPCKHe OTOXKEHHA, Mbl OTMETHJM Ha KapTe (puc. 1) Bce u3- 
BECTHbI€ BbIXOJbI HX, BKJIOUaA ClOJa He TOJbKO NOPObI BePXHeH IOphI, HO  cper- 
Hel, pecTaBIeHHOH Ha apxumesare aaleHoM H OaTom (’, *), OOHaxKaloUHMuCcA 
Ha M. Msopa (o. Hopr6pyx)**. Oxa3piBaetca, 4TO lopeKHe NoposL***, npey- 
STABJICHHbIC Ha apXHMelare TOJIbKO MOPCKHMH OTJIO2%KeCHHAMH, paciOoJlaratoTca 


* Ha 3emie Ppanua-Mocua B HacToAMee BPeMA yCTAHOBMEHO TPH MacTOBLIX MHTPy3Hu: 
jaM. lanza, na. lédepa u Ha o. Xelica. Ha 3ToM OCTpoBe CHI 3aeraeT B Toe MeCuaHHKOB 
ieycTanoBeHHoro Bospacta. MoulHocTb cua KoMeOeTCA B Ipeseax oT 30 M (Ha BOCTOUHOM 
jepery ocTpoga) u 20 5 M (Ha CeBepHom). Bee HHTpy3HM CO*KeHbI NOMepuTaMH. Ykaganne Tu6- 
sepa (1) Ha HamnuMe MacToBoli MHTpy3uu Ha M. Bpatic o. Lurepa ue coorsetctsyer AelicTBH- 
‘@JIbHOCTH. 

** Hanuune Oalioca Ha apxumemare He OTBepraeTCA, HO OH, M0-BUAMMOMy, Ha M. @yopa 
-KPbIT TO, OCBIIIbIO. 
*** Hanuune Ha 3emme Ppaniwa-Mocuda pat—aeiiaca (1) BecbMa COMHHTEJIbHO. 
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y3koli nouocoH (uiMpuHolt mpHmMepHo 60—70 MM), BbITAHYTOM C 3alajla Ha BC 
-cToK (cM. puc. 1). IIpu stom mo Mepe mMpoyBHxXeHHA C 3analla Ha BOCTOK G 
io: Hoptopyk K o. Semia Bustbueka MpoucxXoquT HapacTaHHve pa3pe3a IOpCKH 
OTJIOXKCHHH OT Ooulee A peBHHX (aaJleH) K Oomee MOJIONbIM (HH2KHHM BOJI2KCKH! 
sapyc). Takoe pacnpesenenve opceKux oTsmoxKeHnli B npeslenax Semin Ppanwe 
Viocuda onposepraer BpiBox J[u6uepa (1) 0 Tpex TpaHcrpeccHAX MOpA B apxH 
meiar B IOpCKy!O 3MOXY HM CBHeTebCTByeT O PerpeccHH, HayaBUieHCcA Ha ef} 
MeCTe B KeJJIOBeHCKOe BPeMA. ITO Mope OTCTYNaJO C 3amaja Ha BOCTOK. ITO %; 
HaBOJUT Ha MpeqMomo*KeHHe O HaMIMYMHM MOPCKNX IOPCKHX OTJORKeHHH B MoOOC! 
OCTPOBOB, PacnoulOxKeHHbIX MexKLy ocTpoBamu Hopropyx, TyKepa, 3emia Busy 
yeka (c 3aMajja Ha BocTOK) — 93T0 o-Ba JIn-Cmurta, IIpuruera, Bpomuyx, Bang 
-ca, Bpalica, Bpetigqu, Anpaaxep, Max-Kauutoxa u Tanna. 

IlocmeqHee uMeeT 110 Cobol HU Takoe OocHOBaHHe: 10 cooOmeHuto H. B. Map 
ThHeHKO, A. A. Tlasnopa u A. K. Tlepmuuosa, B ocayOuHbIX OTOX%KeHHAX HI 
-ocrpoBax Buucce, Bpatica nu Max-Kauutoka B O4eHb OOJbUIOM KOJIM4eCTB} 
Haxowutca cbayHa OeremuuTos. JI;6onbITHO, ¥TO eme B 1937 r. T. H. Cnwxapi 
CKHH YCJIOBHO BbIqemA Ha oO. AbyxKep MOpcCKHe IOpCcKHe OTO*KeHHA. 


Hay 4dno-vcceqOBaTeIbCKHM MHCTHUTYT Iloctynusio 
reomornu ApKTHKH 5 V 1958 | 


UWMTHPOBAHHAA JIATEPATYPA 


1B. O. Lu6uep, Tp. Haysno-neen. uncer. reon. Apxruxu, 81 (1957). * B. H. Or 
Hes, Tp. Apxruy. HayyHo-vecn. muct., 12 (1933). % A.H.Pa6uu 4H, Tam xe, 57 (1936) 
4p Ji. Camouwaosuy, B.H. Boanaesckuh, Tam xe, 12 (1933). pai. Ca 
MoH aoBpuy, UH. M. Upanos, Tp. Mucr. no usyyu. Cepepa, 49 (1931)2*- “HC 
Kapceku it, Tp. ApkTuu. HayuHo-Hccn. uHcT., 26 (1937). 7 F. Nansen, Norweg. Pe 
lar Exped. 1893—1896, Sci. Res., 1, 1900. & a Pompeck j, ibid. 
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oxsxagn Akagemun nayr CCCP 
1958. Tom 122, Ni 3 


PEOJIOrH Al 


E. C. PACCKA30BA 


KOHTHHEHTAJIBHBIE KAMEHHOYPOJIBHBIE OTJIO)KEHVA 
TYHI YCCKOrO BACCEHHA 


(ITpedemaeaeno axademuxom H. C. WWamcxum 12 V 1958) 


IIpopeylenubie 3a noceqHue rogbl B TyxryccKom Oaccelive paGorni (1-1°), 
1OSBOJIMBLUHE Ha OCHOBe OCOOeHHOCTeli KOMMIeKCOB pPaCTHTEbHbIX OCTATKOB 
JACUICHHTb TYHPYCCKHE OTVIOKCHHA, MOKA3bIBAIOT 3HAUHTeIbHO OOVIbLIYI0 COXK- 
[OCTb reosloru4eckoro 
TPOeCHHA STOH TeppuTo- 
MH MO CpaBHeHHIO Cc Tem, 


76 QO 75 150 295 300 Km 
| eee eeiae cee S| 


ITO npefnovlarasocb 
JAHbIIe, HU UMeIOT OOuIb- A ‘i, VAce*Cs (I P2 
uoe 3HaYeHHe WIA BOC- / Feces 


TAHOBJICHHA ee reoJlorH- 
leckOH ucropuHu. Ocobex- 
10 peibePHO 9TO BHHO 
[3 COOTHOLI€HHA KaMeH- 
IOYPOJIbHbIX OTJIOXKCHHH 
TaK Ha3bIBaeMOH KaTCKOl 
BUTbI) C OTJIOXKCHHAMH 
lepMH. 

Han6ovlee WIMpoKo oT- 
[OKCHHA KATCKOH CBUTbI 
JACIPOCTPAaHEHbI MO 102%K- 
(OH OKPanHe OaccelHa, a 
[MeHHO — 10 MpHTOKaM 
). IlogkamenHou Tyuryc- 
mM — pp. Uyusau Terepe; 
10 Anrape u ee mpuToKam: 
yp. Kara, Bepsam6a, Ty- 
Hama H Ap. OHM BBICTy- 
laioT Tak?Ke MO BOCTOU- 
io (pp. Huxuaa Tyu- 
yeka, Buaiol, AxtTapau- 
eee oat ap eee ee 

, , y 2KH Me30. : C id 
Dia eta We Ea omnotiet qaowe acat CBHTBI 
ycKa) oOKpauHam Tyu- : 
yeckoro Oaccelina (cm. puc. 1). Samerad HecoriacHO Ha pa3/IM4HbIXx 
“OPH3OHTaX HM%KHerO Maleo30ox, a B IO*KHOK YaCTH — Ha OTVJOKeCHHAX 
‘yIaMCKOM CBUTbI*— KaTCKad CBHTa mocTeneHHO morpyxKaerca kK WenTpy 
fyuryccKkoH cunekuspl. Ha cesepo-3anaqe mM Salale OHa MOKPbIBaeTCA 
oriacHoO O6ou1ee MOJOXbIMH OTMOXKCHHAMH OYPrYKAMHCKOM CBUTbI HM KHeH 
lepmMu. Ha tore uw BocToke, rae OypryKMHCKad CBHTa BbIKJIMHUBaeTCA, KaT- 
Kad CBHUTa HeMmOcpeCTBeHHO MOKPbIBaeTCA YIvICHOCHbIMH OTJIO2%CHHAMH Bepx- 
feli MepMu HM TYOreHHbIMH OTIO%KeHHAMM Tpuaca (cM. puc. 2). Muorga orao- 


* {[>1a3H0 CaMBIe HWKHHe POPH3OHTHI TYHryCCKOl CepnH Mo toxKHOH OKPaHHe Oaccelina BbI- 
enenp) M. ©. Hefi6ypr B TyulameKyto cButy (7) Ha OCHOBAHHM HalieHHbIx AS Tyromeco- 
IM H JLPYTHMH HCCe4OBATeAMH CTBOMOB KpyMHOMOAyWe4HbIX AennZoduTos Tuna Knorria sp. 
 Bergeria sp., 6143KO HaMOMMHAIOULUX CTBOABI JIeMMAOPUTOB OCTPOrcKOH CBHTbI, a Tak*Ke Ha 
CHOBAHHM CHOP H MbWIbibl OCTporckoro THMa, ONMMCAaHHbIX A. M. Menpesesoit 43 oTsioxKeHHH 
ekH Uyuu (9). 
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*KeHHA KaTCKOH CBHTbI BCKPbIBaloT¢cA BHYTpH GacceiHa, HepewKO OOpaMusis 
peBHue NpHNo_HATHIe cTpykTypbl (AHakuTCKad CTpyKTypa P. Huxuen Tyn 
rycku WH Jp.). 

CrpaTOTHMOM KaTCKOM CBHTbI ABJIAIOTCA OTJOMKEHHA, BbICTYMAIONIHe NO OA 
HOH OKpanHe Oaccelina Ha p. Kate, 1paBoM NpuToKe Pp. Aurapbl, B 60 KM BBILLIE 
ycetbsa. Onn mpesctaBuenbl 3fecb (*) 25-MerpoBoi Tomer BbIO@JICHHBIX B 30HE 
BbIBETPHBaHMA, PbIXJIbIX, FOPH3OHTAJIbHO- H KOCOCJIONCTHIX MeCYaHHKOB C Mla) 


a 
| 
Ui 


Cucimema 


Gpeanud u Gepxrull KapoboH (Cos) 


GOH 


ep 0U5e-HaMip 


oeTpaeck, 
— MYM MCKOA 


WKH Fa, 


ANDNOEU- 


ere EA | 


Puc. 2. Cxema comocTaBIeHHA pa3spe30B KaTCKOM CBHTbI MO CeBepO-3alaHOH MW 1OXKHOW OKP 

uHe Tynrycckoro Gacceliva. a — p. Kypelixa, 6 — ceogupi pa3spes3 p. UyHu, 6 — CBOLHBI 

paspes p. Kati, 2 — CBogHbIH paspe3 1oxKHON OKpanHp Oaccelina (No B. A. Mpanosy, 1949 r. 
Oo — p. Tymama, «Kpacupili Sp» (no J. A. Tyronecopy, 1950 r.) 


pocoe aBTOPOM Obi COOpaHbl H OMMCAaHbI OOMJIbHbIe pacCTHTeNbHble OCTATK 
Angaridium finale Neub., Angaropteridium cardiopteroides (Schm.) Zal 
Noeggerathiopsis Theodori Tschirk. et Zal., N. cf. subangusta Zal. Phyllc 
theca sp., Neuropteris sp., Samaropsis Kata sp. nov. 3fecb xe B necuanpix 7 
COAX BCTPpeyeHO MHOTO OKaMeHeBUIeH ApeBecuHbl. Bonee nonHplii paspes 3TO 
CBHTbI BCKpbIT no p. UyHe — mpapomy uputoxy Iloqkamennoh Tyunrycxu. 

Karckaa CBHTAa, TIO HaOJHOMeHHAM Ha pAe OOHAXKEHUH, NIpescTraBena 37ec 
cepoH COMCTOH TOmMel, CO%RKeHHOM YepeOBAaHHeM pa3HOSepHUCTbIX Mecué 
HHKOB C OCTaTKaMH OOYIVIMBINeHCA APeCBECHHbI HM OKPYFJIbIMM CTAXKCHUAMU TOF 
2*ke MeCuaHHKa, aJIeEBPOJIMTOB, APIWJIJIMTOB, YIJIMCTEIX CaHIleB u yrviell. 

Hwxnne cio 9ToH CBuTbI OOHaxaloTes rio p. UyHe Mexay nputoKamu IOr 
46 6 


CTOM Yrsit HW MpocsoAMM apruwaHToOB. B HuxKHeHM YaCTH pa3spesa B oe 


TaMOKHT H AHrOTO B AHroTOLCKOM NOAHATHM, B Ape KOTOporo BCK PbIBaloTCa 
M3BECTHAKH MaHraseHCKOrO Apyca (BepxXnH OpAOBUKa) H Ha CeBepo-3anayHoM 
Kpblle 3TOFO NOAHATHA, B12 KM HuXxe p. AHFOTO. Sfecb apruJMTbI HW yraucTble 
CJlaHUbl, COMeprxKauiNe CNOPHI H MbWIbIY HH3OB KaTCKOM CBHTHI, 3asleraloT Ha nec- 
4YaHHKax CO CNOpaMH HM MbIIbION OCTporcKoro THNa. Sto nosBomuo A. M. Men- 
BeeCBOH YTBeEpK ath, UTO KaTCKaA CBUTa B paspese p. Uynu OxUTCA CoracHe 
Ha aHaJIOr OCTPOrcKOl CBUTHI, WIM, YTO TO Ke, Ha OTIO2XKEHUA TYWAMCKOH CBUTH 
(cm. puc. 2). Bonee Bepxuve cov OOHaxKeHbI NO OCeHM CTOpOHaM 2TOFO NOHS- 
THA oT p. IlaumOni to nopora Uynpckuli Samox u B palione ycres p. IOpabn. 
SieCb OHH MpeACTaBJIeHbI YaCTbIM YepeOBAHHEM CBETIO-CePbIX KOCO- H TopH- 
SOHTAJIbHOCJIOMCTbIX TNeCUaHHKOB, HHOTla COlepxKallWX OKPYTvIble CTAKeHUA 
aJIEBPOJIMTOB, APFHJIJIMTOB, YIIMCTbIX ClaHWeB H cia6O MeTaMopdusCBaHHbIx 
yruieH. B oTfeububix COAX, NepeNnOMHEHHbIX PaCTHTeCIbHbIMH OCTaTKaMH, aB- 
TOpOM onpexenenbi: Angarodendron (?) sp., Angaropteridium cardiopteriodes 
(Schm.) Zal., A. cardiopteroides f. laceratum Zal., A. buconicum Tschir- 
kovae, Angaridium finale Neub., Neuropteris paimbaensis sp. nov., Noegge- 
tathiopsis Theodori Tschirk. et Zal., N. subangusta Zal., N. Tschirkovae 
Zal., Samaropsis cf. auriculata Neub., Samaropsis (?) Tasihini sp. nov. 

OrjoxKeHHA, COOTBeETCTBYIOMWMe BepXHuM cyiosm Uyupcxoro paspesa (pue. 2, 
cow 20), npeAcTaBJICHHbIe TAKHMH 2%e NOPOaMu, pasBUTbI B CpeHeM TeueHHH 
pp. Ilaum6a, Kono (npaspili Ceper p. Uyun, B 20 KM Bbille ycTbs), BbILWe ycTbA 
p. IOpa6pni (npapbii Geper p. Uynn, B 3,5 km Huxe p. Wamuoraxut), na p. My- 
Topai (mpaBpil Ceper, B 0,5 KM Bbllle yCTbA), a Take Ha p. BepsmGe, npaBom 
mpuToke p. Aurappl. B aux coOpaxnp Gondwanidium sibiricum (Petunn.) Zal., 
Angaridium finale Neub., Noeggerathiopsis Theodori Tschirk. et Zal., N. sub- 
angusta Zal., N. Tschirkovae Zal., Samaropsis ungensis Zal., S. cf. auricu- 
lata Neub. Bugumo, ofHOBO3pacTHble OTOXRKEHHA PaSBHTbI NO BOCTOUHOHM OKpa- 
uHe OacceliHa, Ha mpaBom Oepery p. Buuios, B 10 kM Huxe yctba p. H. Buntwit- 
Kao (HM. ®. Benoctouxkas, 1953), nockoubKy B HHX COOpaH TOT x%xe cbiopucTH- 
-yeckui Kommuekc: Gondwanidium sibiricum (Petunn.) Zal., G. cf. petiolatum 
Neub. (equHuynbii 2k3emnuap), Angaropteridium cardiopteroides (Schm.) 
Zal., Noeggerathiopsis subangusta Zal., N. Theodori Tschirk. et Zal., Sama- 
ropsis ungensis Zal., a Takxxe MO 3anayHOl OKpavue Oaccelina Ha p. JlpsiBomb- 
‘cxolt, mpaBoM mputoke Cyxol TyxryckH, B 1,7 KM Bblme ycTbs p. Kpacuoi, 
re Halijenp) Gondwanidium sibiricum (Petunn.) Zal., Angaropteridium car- 
‘diopteroides (Schm.) Zal., Noeggerathiopsis cf. Theodori Tschirk. et Zal. 
 Kpome sbiueyka3aHHoro BbIxXOfa Ha p. Bustoe, OTMO2%KeHHA KaTCKOM CBHTbI 
PasBHTbI Ha BOCTOUHON OKpanHe B palione p. AxTapaHybl, re mpefcraBsienni 
‘MaukaMH MeCuaHHKOB, MepecaMBalOwWiuXxcA C aprHJIMTaMM, YIMCTbIMH C/aH- 
wamMu 4M upocioimu yraei, cofepxanjumu Noeggerathiopsis Theodori 
Tschirk. et Zal. (1°), 4 no p. Huxnel Tynrycke, B ee MepuqMOHaJbHOM Te- 
ueHHHM, Ha 1paBom Gepery, B palione moc. Epémp, rfe natinenbl Lepidoden- 
‘dron (?) planum Neub., Noeggerathiopsis Theodori Tschirk. et Zal. 
_ Tlo 3anaguol oxpanne Oaccelina OTMOAKEHNA KATCKOH CBUTBI BCKPbIBAIOTCA 
no p. Huxkneli Tyurycke, B toro-3anaqHoM Kpble AHaKMTCKO CTpyKTypbI. Onn 
MIpeWCTaBJICHbI TOMMEli CepbIX MECUAHMKOB C MPOCMOAMM aprHJMTOB M YPJIMCTHIX 
CJIaHILeB, MOULHOCTbIO JO 70 M, JlexKalllHX HECOraCcHO Ha Pa3JIHUHbIX COAX Bepx- 
Hero J[eBOHa; CBeEPXY OHM MepeKpbITb! CBETJIbIMM TpyOosepHHCTHIMH NecuaHH- 
KaMu OypryKJIMHCKOn cBuTEI. B ocHOBaHMM 9TOTO paspesa, B YePHbIX CaHax, 
HaxOWUTCA COOsbUIOe KOMMYECTBO PaCTHTEJIbHbIX OCTATKOB, MPHHawMerKalinx 
«x Angaridium cf. finale Neub., Noeggerathiopsis Theodori Tschirk. et Zal., 
N. subangusta Zal., Samaropsis sp. 6 

Ilo cepepo-3anaqHolt oKpanHe Oaccelina OTJOX%eHHA KaTCKOH CBHTEI OOHa- 
*KaloTca no mpaBomy Gepery p. Kypeliku, B 2,5 kM Huxe Bombuioro nopora, rye 
OHM BiepBbIe OblIM YCTAHOBJICHb! aBTOPOM. OTH OTJIOMKCHHA BCKPbIBAIOTCA Ha 
OCTOUHOM KPbivie KPYNHOM AHTHKMMHAIbHOH CTpyKTypbl. OHM 3aseraior Ha 
M3BeCTHAKAX HW2KHETO KapOoua, a KBepXy HeMOCpeACTBEHHO NepexoLAT B oT- 
oxKeHud OYpryKMHcKO cBUTHI. K OTMOXKCHHAM KaTCKOM CBUTbI OTHOCATCA 
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3HeCb MOLMHbIe TOAMH (0 350—450 M) TeMHO-CepbIX MeCUaHHKOB M aprHJJIMTOB, 
yacTO MepeCcaMBaloulHxcA MexKy cOSOA, B BePXHeH MOMOBHHE MOABAAIOTCA 
yruiucTble Cais! u yraid. Bex Tomuja KpyTO mMakaeT Ha CeBepo-BocroK (Nox 
yriom 40 78°) M CHMbHO MeTaMopa3upoBaHa, BIIOTh Ao rpaparu3auun yr- 
nei. B Bepxuef 4uacra pa3pe3a (cm. puc. 2, cou 20, p. Kypedka) B aprumamutax 
coOpaust Annularia microphylla Sauv., Paracalamites sp., Angaropteridium 
(2) sp., Angaridium finale Neub., Noeggerathiopsis Theodori Tschirk. et Zal., 
N. subangusta, Crassinervia (?) sp., Samaropsis sp., KpbluO HaceKoMoro, ON- | 
pewenenHoe O. M. MaprstHopo Kak mpuHatmexauee Phyllobeatta Handl., 
oueHb 6.143Koro K Phyllobeatta regularis Mart., omMcaHHoro e10 H3 aJlblKaeB- | 
ckoro ropu30xuta Ky36acca. | 

B HWKHAX COAX 9TOFO Pa3zpe3a, CMOMRKCHHbIX H3BECTKOBBIMA MeCYaHHKamy, | 
coOpaHbl ocTaTKH pbId, ocTaBiuMecd MOKa He ONpeeeHHbIMH. ITH nMoposs 06- 
HaxKalorca Ha 3HAYMTeIbHOM paCCTOAHHH OT (PJIOPHCTHYeCKH OXaPaKTepH30BaH- | 
HbIX CJIOCB KATCKOHM CBUTbI M OTAeeHbI OT HAX HEMbIMH MayKaMH Nopoyd H HeOOHAa- 
*KCHHBIMH YUaCTKaMH. ITO NO3BO/IAeT AYMaTb, YTO HH*KHMe YaCTH pa3pe3sa MO- 
ryT OTHOCHTbCA K OTJO%KeHHAM Ooslee ApeBHHM, 4eM KaTCKaA CBura. 

Bugbl pacreHuli B MepeuHCeHHbIX Bblille OTJOXKCHHAX COCTAB/IAIOT OCHOBHOH 
dNIOPUCTHUYeCKHH KOMMeKC, YCTAHOBJICHHbIM It KaTCKOM CBATbI*, H3 KOTOPOFO | 
Takue Bub, Kak Angarodendron (?) sp., Angaropteridium cardiopteroides 
(Schm.) Zal., Angaridium finale Neub., Noeggerathiopsis Theodori Tschirk. 
et Zal., N. subangusta Zal., apaaiorca oO6uyuMu C CPAOPOH abIKAeBCKO-Ma3y- | 
POBCKOrO TOPH30HTOB HM KHeH OamaxoHcKoH cBuTb! Ky3HeuKoro OaccelHa, | 
a Take Budb! Kak Lepidodendron planum Neub., Annularia microphylla; 
Sauv., Gondwanidium sibiricum (Petunn). Zal., Angaridium finale Neub., 
Samaropsis ungensis Zal., Samaropsis auriculata Neub.,— pyxkoso.auyuMd | 
cbopMaMu 1A BepXHero ablKaeBcKOrO ropH30HTa Ky36acca. 

TlockobKY KOMMJIeKC pacCTeHHH BepXHeH 4YaCTH KaTCKOH CBHTbI O4eHb OWIH- | 
30K KOMMJIeKCY aJIbIKaeBCKOFO FOPH30HTa, TO 9TY YaCTb pa3pe3a MbI C4UHTaeM 
BO3MOXKHbIM BbINeIATb B aHaIOrM aJibIkKaeBcKoro ropu3o0HTa. Ho pacumenenue 
KaTCKOH CBUTbI Ha IBA FOPH30HTa — aIbIKaeBCKHH H MAa3YPOBCKHH, MOO0HO | 
Ky3Helkomy OacceHny, H YCTaHOBJIeHHe TOUHbIX PpaHHl alblKaeBCKOrO ropu- | 
3OHTAa C MOMCTHMAIONIUM, NO JaHHbIM JIMCTOBOH (Opbl, MOKA HEBO3MO%KHO, | 
TaK Kak Ha TeppuTopHu TyxryccKkoro Oacceliua emje He BbIABJIGH TH ITM HBIA 
pacTHTeIbHbI KOMMIeKC JIA Ma3ypOBCKOrO TOPH30HTa, a BCTpeweHHble pac- | 
THT@bHbIeC OCTATKH YACTO ABIAIOTCA OOULMMM JIA OOOMX FOPH30HTOR. 

{IpuBemenuble MaHHble, BOMPeKH CYULeCTBYIOULHM MIpeACTaBeHHAM, TOBOPAT| 
06 HMCKJIOYMTeIbHO WHPpOKOM pacnpocrpaHeHuu Ha TeppuTopuu Tyurycckore | 
6acceiHa KAaMeHHOYFOMbHBIX OTMOKeHHA KaTCKOM cBuTHl. Bmecre c TeM OHH. 
MOSBOJIAIOT BbINCHHTb H@KOTOPHIG OCOS@HHOCTH B3AMMOOTHOMICHHA KaTCKOH | 
CBHTbI C BHIMMeI@KaMMH OTJIOKCHHAMM HMKHEH M BepXHel nmepmu (puc. 1) 4u,| 
B UaCTHOCTH, YCTAHOBHTb BbIKIMHABaHNe OYpryKHHCKOM CBUTHI (HM KHeM mep- | 
MH) 10 HampaBMeHHIO K }OKHOM OKPauHe Tyurycckoro Oacceliva, Bomb KOTO-| 
pol HemocpecTBeHHO Ha KaTCKOH CBuTe pacnomaraeTcA BePXHAA MepMb, a Me-} 
cTaMH uM TydorenHaa Toma Tpuaca, 

Teomormueckuit HHCTHTYT Nocrynuno 

Axkafemuu HayK CCCP 9 V 1958 
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1958. Tom 122, Ne 3 


TrEOMOrHA 


C. WH. WIEBLLOB 


O CONOCTABJIEHHH BUKCKHX HW MOCOJICBCKUMX OTJIO)KEHU 
MO ®AYHE OCTPAKOJ 


(ITpedcmaeaeno axademuxom JI. B. Haauexunoim 12 V 1958) 


KoppeialuaA paspe30B JeBOHCKUX OTIOKeHUM 3anaqHoro cKMoHa Ypauna 
M BOCTOUHBIX pahonos Bouro-YpambcKoH oGsacTH, C OAHOM CTOPOHbI, H WeH- 
TpaJIbHbIxX OOslacreH PyccKkoli nuatdopMbl —c pyro, B HacTOAUee BPeMa 
MpefcTaBsaeT BOMpoc BecbMa Ha3peBluHH. B cBA3H C 3STHM MpeACTAaB/AIOT UHTe- 
pec HeKoTOpble MOJIyYeHHbIe 3a NocieqHee BPeMA AaHHble MO COMOCTAaBJIEHHIO 
OMHCKUX MH MOCOJIOBCKHX OTJIOXKeHHH’ 

Buitcknhe C/OH BepBble ObIIH BbILeIeHbI Ha 3anaQHoM cKoHe IOxHOro Y paua 
M MpefcTaBJieHbl B OCHOBHOM TeEMHO-CepbIMH HM CepbIMH OpraHOreHHO-OG6/1OMOU- 
HbIMH H3BeCTHAKAMH, HepeAKO JOJIOMHTH3MPOBaHHbIMH, perxKe JOJOMUTaMH. STH 
CJIOH cOfepxaT pa3zMuHy!O (bayHy Opaxnonogx, KOpaOB HW TpHMOGUTOB, U3 
KOTOPbIX HaHOovlee xapakTepHbI Favosites ex gr. goldfussi Orb., Conchidium 
baschkiricum (Vern.), C. pseudobaschkiricum Tschern., Stropheodonta ura- 
lensis Vern. nu Op. 

Octpakogbl GHHCKHX CIOEB NpPeCTaBJIeHbI OOJIbIIHM KOJIHYeCTBOM pa3Hoo6- 
Pa3HbIX BHAOB, HavOoee XapaKTepHbIMH M3 KOTOPbIX sABsAIOTcCA Coeloenella 
testata Pol., Microcheilinella larionovae Pol., M. notabilis Pol., M. affinis 
Pol., B. holuschurmensis Pol., B. stictica Kromm, Baschkirina memorabilis 
Rojd. (msc) m ap. 

OTH COW, CormacHO YHHPUWNpOBaHHOH cxeMe cTpaTHrpaduu MeBOHCKHX 
oTmoxKeHHh 195] r., OTHOCHIMCb K HHKHEXKHBETCKOMY NOAbApycy cpeHero 
yepoHa. OAHaKO B mocvieqHee BPeMA PAI UCCMELOBATeEeH MPHLWJIN K BbIBOLY, YTO 
OHHCKHe CJIOH BMECTE C NOACTHAIOWLHMH HX CJIOAMH CpeAHero eBOHA, PaSBUTbIMH 
Ha 3amaHOM CKloHe Ypasa, JOM2KHbI OTHOCHTbCH K 9HdebCKOMYy Apycy. Ora 
TOUKa 3peHHA Oblia 3anvcaHa B PeweHuAx COBemaHHA NO cTpaTurpadun je- 
BpoHa Ypasa (r. CBepaonck, 1956 r.). 

MoconoscKuii ropv3oHT BrepBble bit BbieteH A. VW. JIinwenko B 1950 r. 
B LeCHTPavIbHbIX OGsacTAx PyccKoH nuatT@opmpl. On npefcTaBJieH B OCHOBHOM 
TepecsavBaHHeM 3€JICHOBaTO-CepbIX H TEMHO-CePbIX H3BECTKOBHCTHIX VIE 
M H3BeECTHAKOB, B pa3JIMYHOH CTeNeHH TVIMHHCTHIX. 

Moconoscknii TOPH3OHT OXapakTepH30BaH OoraTOH MH pasHOOOpasHon chay- 
HOH, CpeqH KOTOPOH BcTpevaloTcaA Opaxnonosbl, CCTPaKOAb!, NeNeUHNOLbi, TeH- 
TAaKYJUTbI, pbiObl HW MpesctaBuTeiw Apyrux rpynn. [A storo ropH3oHTa Hak- 
6onee xapakTepHbl clexyromme dopmpi: Lingula bicarinata Kut., Paeckel- 
mania philippovae Ljasch., Productus mosolovicus Ljasch., Atrypa crassa 
Ljasch., A. mosolovica Ljasch., Spirifer ex gr. inflatus Sow., Tentaculites 
mosolovicus G. Ljasch., 4 Jp. 

V3 dbayubl octpakog, no Jannpim JI. H. Eroposoi (Cy, JJIi MOCOOBCKOTO 
rOpH30HTa HanOoulee XapaKTePHbIMH ABJIAIOTCA Eurychilina mirabilis Pol., 
Marginia catagropha Pol., Russia unicostata Pol., Evlanella (?) scrobiculata 
Pol., Voronina voronensis Pol., Costatia posneri Pol. 4 Ap. 
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Jlo nacrosmero BpeMeHH BO3PaCT MOCOJIOBCKOFO FOPpH3OHTA He ObII TOUHO BbI- 
acueu. A. V1. JIamenko, BbI,eMBLIM 2TOT FOPH3OHT, OTHEC eFO YCJIOBHO K HH 2KHE- 
*KUBeTCKOMy oxbapycy (?), YTO M ObIMO 3amMcaHo B YHHMILMpOBaHHOH Cxeme 
mepoHa 1951 r. OfHaKO HM 2Ke HECKOJIbKO MO3Hee ObIIO BbICKa3aHO MIpeANOJIO- 
*KeHHE O BOSMOXKHO! MpHHadiexKHOCTH ero K 9IidebcKomy apycy (*, *). OnHno- 
BP€MCHHO ObIIO BbICKAa3aHO MHCHHE O BOSMOXAHOCTH CONMOCTABJICEHHA MOCOJIOB- 
ckoro ropu3outa c GulickuMH cOAMU. OHaKO HeEMOCTAaTOUHOCTh (akTHYeCKOrO 
MaTepHaJla, TIaBHbIM OOpa30M MaJIOUHCJICHHOCTb MasJIeCOHTOJOFHYeCKUX MaHHbIX, 
He MO3BOIMI0 eMy Goulee YBeEPpeHHO 9TO YTBep2KaTb. 

IIlpu usyuenun cayHbl ocTpakod B MepeXOMHbIX 30HaAX JBYX THNOB paspesa 
jepona (ypaJibcKHX MH MaTPopMeHHBIX), MpOBOANBUIeMcH B TeyeHHe 1956— 
1958 rr., NoyYeHbI HOBIE JaHHble, MO3BOAOULHe Ooee YBeEPeCHHO FOBOPUTb 
06 OAHOBO3PaCTHOCTH MOCOMOBCKOFO TOPH30HTa C OMHCKHMM CJIOAMU 3anaqHOrO 
ckloHa Ypavia. 

Ocuopuble COophl (ayHbl OcTPakoy Opliu ChemaHb! B KupoBcKod OOW., HMesICA 
HeOObWOH MaTepvas no KyiOpmesckoh u OpexOyprcKoi 061. Kpome Toro, 
IPHBJICYCHbI JaHHble Apyrux uccefoBaTeieH no CapaToscKow o6u., YAmypr- 
cxoh ACCP u toro-Boctoxy Tumana. 

Takum o6pasom, Obl H3Y4YeH HW MpoaHasIM3HpOBaH KOMIWIeKC OCTpakoO 110 
mpoduaito toro-Boctok TumMaHa — Capatosckaa o6u1. 

B Kuposckon 06/1. aHavlIorH MOCOJIOBCKOrO TOPH3OHTAa MpeACTaBJICHb! B OC- 
HOBHOM MepecauBalolulMMHCA MexKy COOOH TeMHO-CepbIMH, CePbIMH HW 3eJIeHO- 
BaTO-CepbIMH TJIMHHCTbIMM WH T[eCYaHHCTbIMH HM3BeCCTHAKAMH HW TeMHO-CepbiIMU 
HM 3eICHOBAaTO-CepbIMH aprusuTaMH Cc MpeoOlaqaHHveM TO OMHOH, TO Apyrou 
pasHoctnu. B nopogax sToro ropu3oHta onpexenenbt Lingula sp., Paeckelmania 
philippovae Ljasch., Atrypa aff. crassa Ljasch., A. aff. mosolovica Ljasch., 
Ilmenia ex gr. hians Buch., Heteroctenus aff. mosolovicus G. Ljasch. u gp., 
NOSBOJAIOIUHE OBOJIbHO TOUHO JOKYMeHTHPOBaTb BO3pacT Nopog. Secb O6Ha- 
Py2KeHbl TakxK€ KPHHON eH, KOpPaIbl, TacCTpOMOLbl, COOMKH KOCTOUeK pbio. 
@Mayna OcTpakoOd OveHb PasHooOpasna U NpescTraBeHa OoJIbIUUM YACJIOM BHOB. 
B wu3BecTHAKax OblWwIH BCTPeveHbI CuleylouMe Bub: Gravia cf. volgaensis Pol., 
Evlanella sp., Knoxiella accepta Pol., K. cf. pellucida Rojd. (msc.), Mar- 
ginia aff. catagrapha Pol., Healdianella (?) cf. subparalella Pol., H. ex gr. 
distincta Pol., H. ef. pusilla Pol., Bairdia aff. holuschurmensis Pol., B. bi- 
nodosa Pol., Bairdiocypris aff. biesenbachi Krémm., Voronina voronensis 
Pol., V. (?) tumulosa sp. n., Costatia posneri Pol. u ap. B npuBenzenuom spe 
mepeune ocTpakog OOpamaeT Ha CeO BHHMAHHe MpHCyTCTBHe B THMMYHO MOCO- 
JIOBCKOM KOMIVIeKce pxjla (OPM, XapakTepHbIX WIA OulickUX COeB 3anaqHoro 
ckioHa Ypasia HW BOCTOUHBIX patoHoB Bouro-YpampcKou o6sactH. B stom or- 
HOWeCHHH HavOo/lee HHTEPECHbIM ABJIACTCA Paspe3 MOCOJOBCKHX OTNO*Kenunh Un- 
TUPHHCKOH CKBaxKuHbI Ne 3, re HapALY C MHOFOUNCJICHHbIMA THMMYHO MoOCco- 
JIOBCKHMH (popMamn: Eurychilina mirabilis Pol., Russia unicostata Pol., Ev- 
lanella (2) scrobiculata Pol., Healdianella pusilla Pol., H. ex gr. distincta 
Pol., Bairdiocypris vastus Pol., Voronina voronensis Pol., V. aff. remosa 
L. Eg. (msc) 4 4p.— BcTpeveHbl TakxKe BUA, XapakTepHble WIA ONHCKUX OTJIO- 
wenn [lepmcxoro IIpuxamps, Pna3osa, 3anaquoi BamKupun, IpeaypaapcKxoro 
mporv6a Mu 3anayHoro cKsiona IOxxoro Ypaua: Coeloenella ex gr. testata Pol., 
Macronotella discoides Rojd.(msc.), Microcheilinella cf. affinis Pol., M. aff. 
magma Rojd. (msc.), Knoxiella cf. pellucida Rojd. (msc.), Aparchites ex 
gr. tuimazensis Rojd. (msc.), Bairdiocypris cf. biesenbachi Kroémm., Luca- 
sella diocornus Rojd. (msc.), Bairdia aff. holuschurmensis Pol., Baschkirina 
cf. memorabilis Rojd. (msc.) u gp. 

E. H. Tomenosoii (°) u A. A. PoxkgectBexckoit (°) ykasanHbie ocTpakogbl Obl 
BCTPeveHbI, TiaBHbIM OOpPa3oM, B TaK Ha3bIBaeCMOM HW2KHEM M3BecTHAKe Tyiima- 
30B, Ikanoso, Yexmarym, TomouypMbl, a TakxKe B paspe3ax OniicKux OTVIO- 
EHH 3amaqHoro cKioHa Ypana u Ipexypanpexoro nporn6a. 

TakHM O6pa30M, Mbl JlOJIXKHbI KOHCTATHPOBATb, UTO B KuposeKkon o6,1., 
B pa3pe3saxX aHaJIOrOB MOCOJIOBCKOrO FOpu30HTa, BO3PaCT KOTOPbIX XOPOLIO Jo- 
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cyMeHTupyetca (bayHoH Opaxuonog, ocrpako uM MmpescrapuTenamu ppyrux 
‘Pym, BeTpeyaercA pA BUAOB OCTPaKO, XapaKTePHbIX WA OulicKHxX c0EB 
sanawnoro CkIoHa Ypasa wu SanaqHoH BamKupun. 

Umeeres takxKe pad cbakTos, CBUJeTe/IbCTBYIOLIUX O HaJIMYHH MOCOMOBCKUX 
DOpM OCTpakO B pa3spesax OTO*KeHUuM OulicKoro Bospacta: 

1. E. H. [lomenosa (°), uccmenya Oniickne cron AkyurKunckoll cKBaxKUHbI 
Ne 3 (ceBepHant uacth KyitOnumesckolt 061.), OOHapy2Kua B THMMUHO OulicKom 
SOMIWI€KCe OCTPakOA, NpelcTaB/leHHOM BuyamMu Coeloenella testata Pol., Mic- 
ocheilinella notabilis Pol., M. aff. larionovae Pol., M. affinis Pol., M. (?) 
Nonospinosa Pol., Bairdia seideradensis Krémm., B. stictica Kromm., 
3. mavicula Mart., B. aff. holuschurmensis Pol., HeKkoropsie dopMbI Moco,IOB- 
‘KOTO ropu3ouTa: Coeloenellina parva Pol., Eurychilina mirabilis Pol., He- 
udianella distincta Pol. B stoi xe ckBaxuHe Hamu OOHapyxKeH elle psy Moco- 
[OBCKHX BHOB ocrpakow: Evlanella (?) scrobiculata Pol., Marginia aff. se- 
ebratis Pol., Bairdiocypris vastus Pol. [lepssii Bud apaserca pyKoBogamedt 
IOPMOH, OCTaJIbHbIe TAK2Ke XAPaKTEPHbI IA MOCOMOBCKOFO FOpH3OHTAa. 

2. B OpexOyprcexol oO. B pa3spe3e MeBoHCKUX OTMOxKeHHA EdbpemospiKos- 
‘KOH CKBaxkuHbI Ne 3 u3BeCTHAKM OMMCKOrO BO3pacTa COMepKaT Kak Oulickue, Tak 
[ MOCOJIOBCKHe (opMbI OcTpakoy. Syecb OblIH ompedenenpr Aparchites sp. | 
aff. tuimazensis Rojd. msc.), Coeloenella ex gr. testata Pol., Selebratina sp., 
Marginia sculpta Pol., Cavellina cf. accurata Pol., Costatia aff. posneri 
0l., Microcheilinella notabilis Pol. wu gp. 

3. Bosmbuoh ukTepec mpecraBsaer KOMMJIeKC OCTpakO, BCTPeuveHHbIi 
2. H. Tonenoso B 6uiickux coax CapatoscKoro sepobepexba p. Bouru 
, cKBaxKuHe Ne 10, Onu3 r. Ilyrauepa (°). 3mecb BIMIMHUCTLIX H3BECTHAKAX, 3a- 
(eraioulux Ha rayOuHe 1725—1728 u 1705—1715 m, onpeyenenni Coeloenella 
x gr. testata Pol., Microcheilinella affinis Pol., M.(?) monospinosa Pol., Bair- 
lia aff. holuschurmensis Pol., Eurychilina mirabilis Pol., Evlanella (?) scro- 
iculata Pol. Ileppire Buabl xapaKkTepHbl Jia OulickuX C0eB 3anaHOro CKJIO- 
ia Ypasla, Ba Moc/lieqHHX — JIA MOCOJOBCKOFO TOPH3OHTAa WeHTPaJIbHbIX OO- 
lacteh PycckoH mlatdopMbt. 

4, 3aclyKuBator TakxKe BHMMaHuaA anHble I]. A. Tymanopa u A. VM. ZJIn- 
I€HKO MO loro-BocToky TuMaHa (*). OTH uccsieloBaTeJIM B aHHOM paHouHe B pa3- 
yeZe CPeHEMeBOHCKUX OTJOXRKeHHH BbIAeUJIM TaK Ha3bIBaeMbIM OMPHHCKHH Lo- 
M3OHT, re HapAAy c THNMYHO MOcOOBCKHMH dopMaMH Opaxnonog, ocTpakox 
[| TCEHTAKYJIMTOB BCTpeyeH pA ChopM, XapakTepHbIX WIA OnNCKHX ClOeB 3anal- 
oro cKloHa Ypana. M3 dbayubl ocrpakog orcioga Obwin onpexestenb! Marginia 
atagrapha Pol., Voronina voronensis Pol., Evlanella (?) scrobiculata Pol., 
sairdia seideradensis Krémm. ; ; 

Tleppple Tp Buda XapaKTePHb! AVIA MOCOJIOBCKOrO FOPH3OHTa LeHTPaJIbHbIX 
6nacteli Pycckof muiatdopMbI, nocieqHAd topMa — WIA OMMCKHX C/10eB BO- 
TOUHBIX palionoB Bonro-YpasbcKol oOnacTH Hu BrepBble Oba onucaHa Kpom- 
lebOaHHOM u3 2icdberbcKUX OTJO*KeHHH Tepmanuu. 

Anau3upys BCe BbIINeNnpHBeeCHHbIe (PakTbl, Mbl KOHCTaTHpyeM cCJeAyroulee: 
, 1. Bulickue cou mM MOCOMOBCKHH TOPH30HT XapaKTepH3ylOTCA CBOMMH OT- 
MUHBIMH pyr OT Apyra KOMMIeKcaMH (payHbl, B TOM YHCJe M Pa3/IMYHbIMH KOM- 
jleKcaMu ocTpakog. O@Hako B MOJOCe CTbIKa YPaJIbCKUX H MAaTPOPMeHHbIX TH- 
OB pa3pe3a HaGwlOfaloTcA CMeIaHHbIe KOMIWI€KCbI OCTpako Cc NpeoosaaHHeM 
0 OHICKHX, TO MOCOJIOBCKUX opM. 

2. B cBxA3H C MOCJIe€QHHM OTJIOXKeHHA MOCOJIOBCKOTO TOPH30HTA, BbIAeAe- 
ple B MpeselaX WeHTpasbHbIX OOmacTeli Pycckolt matopMbl, C/ledyer pac- 
MaTPHBaTb Kak OJHOBOSPacTHble OOpasoBaHuA C OMHCKHMHM CJIOAMU 3araHoro 
KNOHa Ypasla — Kak (allua/bHbIM aHaslor MoceqHUX. 

3. BBULY OHOBO3paCTHOCTH 9THX OOpasOBaHUt MOCOJIOBCKMH TOPH3OHT (110 
Haloruu c OMMCKHMH CJIOAMH) MMeeT Tak?Ke 9iebCKHH BO3spacr. 

Hexortopsim moxTBep2KeHHeM TaKOrO COMOCTAaBJIeHHA ABACTCA CXOACTBO Ma- 
eoreorpaduyeckoit OOcTaHOBKH H HeKOTOPbIe JaHHble CIOPOBO-IIblJIbUeBOrO aHa- 
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Tak, 43 Onlickux coeB [a30BCKOH ONMOPHOH CKBaxKHHbI, OXapakTePpH3o- 
BaHHOH dayHow Conchidium cf. pseudobaschkiricum Tschern. C. H. desis 
BOH onpesesleH KOMMJIeKC CNOP, BECbMa CXOJHbIH C MOCOJIOBCKHM. 

Siecb »Ke, KCTaTH, HaOwlOaeTCA WH HeKOTOpOe cCxOcTBO dayHbl ocTpakon. 
B Barysx B aTux xe clonx M. ©. )Kapkosoli Obi BCTpe4YeH CNOPOBO-MblIbILeBOK 
KOMIVJI€KC, THNHMYHbIN JIS MOCOJIOBCKOrO FOPH3O0HTA. | 

Bce 9To ee pas NOATBEpXKaeT NPaBUJIbHOCTh Napa JeNMsalun OulicKHX HW MO-| 
COJIOBCKUX OTVJIO%KeHHH. 


LlenTpambHax Hayu4HO-HCCAeMOBaTeIbCKaA Tloctynuso 
naOoparopua Tpecta «TatHedrera3pa3penka» 9 V 1958 


IMTHPOBAHHAS JIMTEPATYPA 

1 JI. H. Eroposa, JAH, 94, Ne 3 (1954). 2 A.V. Jiaweuxo, JAH, 91, NT! 
(1953). 2 A.V. Jia menko, Bona. MOMWIT], ora. reon., 29, 8. 3 (1954). *A.H. Jl a- 
eH KO, COopH. Hecbrerazonocioctb Y pasto- Bok cKoli o6m., 1956. © E. H. Toaeno 
Ba, Tp. BHUIPH, Bao (lG 55). mSieARRAG Pok hecTBeHCKa a, COopH. Bonpocur reo- | 


Mopiboaorun 4 reomoruv Bawkupun, B.1,1957. * T.A.Tymanos,A.U. Jl ameuxko, 
JIAH, 1138, Ne 6 (1957). 
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Joxnanp. Akanemuu HayK gC CC P 
1958. Tom 122, NM 3 


MHHEPAJIO“H 


B. H.. CHMOHOB"u akanemuk™H.©B.” BEJIOB 
KPHCTAJIJIN YECKAA_CTPYKTYPA* CE UO3S=ZPUTA 


Alia orKppiroro E. HW. Cemenosbim WupKoHoTuTaHoBoro (23% ZrO», 13% TiQ,) 
CHJINKaTa Celitoseputa (1) noaHaiusy M. E. Kasaxopoli qana dopmyvia: 


Nae (Mno,s0> Tio, 2. Zr 0,75) SigOg (FOR): 


Ilo ontuyeckoli m peHTreHoBcKOf roHHOMeTpHH CeliO3ePpHT MOHOKJIMHHLIii 
C NapamMetpaMu AyenKH a = 5,03,b = 7,10, c = 18,30 Au B = 102°43’. T1pu 
onmpeyeyieHuH CTPYKTYPbl UCHOb30BaHbI 380 HeHyJIeBbIX oOTpaxkeHui AUlu 
332—Ukl ¢ WHT€HCMBHOCTAMH, OLCHEHHbIMH MO MapKaM NovepHeHul Ha PeHTTeH- 
TOHHOMETPHYECKHX Pa3BePpTKaX SKBATOPHAaJIbHbIX COeBbIX JMHHH (Mo-u3uy- 
yennve). Jia onpezeirenua dexopoBckoli rpyniibl CHUMaINCb Take PasBepTKH 
HEHYVJICBbIX CJIOCBbIX, HO HHTerpadbubIx (kl) noracaHul He OOHapyKeHo. 

SoHavibuble noracanug (HO) c 1 = 2n + | yKa3biBaloT Ha MIOCKOCTb CKOJIb- 
3Aluero OTpaxenusA Cc. PentrenopcKoh rpynne 2/mP — /c cooTBercTBy!OT JBe 
enoposckue Pc u P2/c. Ananu3 BHelHeH COpMbl KpHCTaINOB UH OTPHLllaTesb- 
HbIH pe3yJIbTaT UCNbITAHHH Ha Nbes0sq (eKT (IC6e3HO BbINOHEHHHIX B. A. Kon- 
WHKOM) JenaloT BeposTHow rpynny C*., = F2,c. 

IlpeanonomkeHne O ToOJO3{PH4HCCTH CehZO3epuTa Halo NoOATBepxLeHHe 
BcTaTucTHKe amnvuTyZ | Fyo;| no (?), KoTOpad ocTaTOuHO 4YeTKO BbIABHIa 
IEHTPOCHMMeTFHYHOeE pacnpeyeenne. 

CootBeTcTBeHHO yembHomy Becy d = 3,47 B sauelike celo3eputa 4 (3,87) 
(POPMYJbHbIX CMHHUHUbI YKa8aHHOrO COCTaBa, WH BOSHHKaJl BOMPOC Kak peaJH- 
3yeTca cTpykTypa c 3 aTomamu Ti u Tpemsa Zr Ha AueHKy npurpynne P2/c, B Ko- 
TOPOH BO3MO%XKHbI JHWb 2- uv 4-KpaTHble MOMORKeHHA. 

Hanuune taxenoro Zr (Z = 40) Renano oOematoulHMH cynepno3HuHOHHble 
METOJbI PelueHHA CTPYKTYPbl, WH €CTECTBCHHO CbiIO HaYaTb C MaTePCOHOBCKOH 
mMpoekuun p(', z) npH smyye 3peHHA BAOb KpaTuahweH Tpancasunu. Iluka 
Ha Heli pacnonaralorcs No y31aM NOYTH NpaBuJIbHOH NpsAMoyroubHOH cerKn b/4 X 
x<c/6 w pasnualotca mo BbicoTe He Couee, YeM B Ba pasa. B pesymbtate 3TOn. 
3aKOHOMepHCCTH MHHHManH3alua (*) mo KCCOMy MaKCHMYMY COX PpaHsAvia C H3Me- 
HEHHbIMH BbICOTaMH BCe NHKH P (Y, Z), H YBEPCHHbIX SakJOUeHHH O CTpyKType 
u3 M (y, z) chenaTb He ylaJlOcb. 

OcHoBHbie pe3yJIbTaTbl NOMYUeHb! U3 Npoekuu p (x, z). Ha Hew B pacroso- 
2KCHNH MHKOB MPOABHJAaCb 3AKOHOMEPHCCTb, OTMeNeHHaA HaMUW HeLaBHO AWA 
amOuimrouuta (4), a B CBOe BPeMA ChIP parl ad Coby PONb NPH onpeseenuu 
cTpykTypb 9mvgota (°). UacTb nHKOB OObeAMEAeTCH B Napbl, KCMNCHEHTbI KO- 
TOPbIX CBA3ZAHbI EeKTOPOM a@/2 WH HMEIOT NPHMEPHO NCCTCAHHOE OTHOWeHHE 
BBICOT, OTMUAaICIeech OT efHHHUb! Ha 10—15%. Ileckonbxy, Kpome Toro, 
B LeHTpecummetpuH (7/, 0) Ha p (x, Z) HMeJICH MCWHbIH NHK, TO B CehJosepuTe 
Ba aTOMa C OM3KHMH ATOMHbIMH HOMepaMH JOJIKHbI pacnosaraTbcA B TpaH- 
CIAIHOWHO He HJCHTHUHbIX WeHTPax CHMMeTPHH, OTCTOAMMX Ha @/2 OH OT 
Ipyroro (uM COOTBETCTBCHHO Ha JBYX 2-Hb'x ccAX). JlanbHekivnh ananus npoekuHi 
C YYeCTOM 3aKOHOMEPHOCTeH MaTepCOHOBCKHX CHHTC3OB, OTMCNCHHbIX B ()\ .108- 
BOJIMJI YCTaHOBHTb NosormKenne ele ABYX TAKeMbIX aTOMOB. HaiieHHoe OTHO- 
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CHTe@IbHOe pacmooxKeHue 4 aTOMOB HCHOIb30BaJIOCb JIA CYNepNosHuMM MaTep- 
COHOBCKUX Mpoekuuit uv nocrpoenun M, (x, z), KoTOpad Masa MepBy!O NVIOCKytO 
MOAeIb CTPYKTYpbl. YTOUHEHHE OCYLLECTBIAIOCb MOCIEQOBaTeIbHbIM pacude- 
TOM 3HaKOB H BBIMHCJICHHeM MpoeKUH o (x, 2). 

BosppaTuBuiuch K mpoekunn (y, 2), Mbl OMpewenusM 3HaKH For: MpPAMbIM 
(craTucTH4ecKuM) Metojom (7, §). [loce Toro Kak conocraBsleHve CPUuKCHPOBaNO 
3Haku 70 pecbieKcoB ONOpHoi rpynmbl, CraTHCTHYeCKH ObIH HalieHbl 3HaKH 
262 petbekcoB u3 332, UTO NOSBONM0 MOCTpoUTb > (y, Z). OMHako Ha Hel pe3kO 
cKa3al0Cb MaryOHoe BJIMAHMe Ha CTATHCTHKY 3aKOHOMePHOrO pacioslo-KeHHA 
KaTHOHOB B CeHO3epuTe CIOAMH, MapaJJICIbHbIMH MIocKocTH xUy HM B3aHMHO 
OTCTOALLHMH mpHMepHo Ha C/6. Ha ¢ (y, Z) BbIABHJIHCb TOJIbKO 39TH CJION C CHJIBHBIM 
3aBbIIICHHeM MMKOB Ha 2-HbIX ocAXc z= 0,25. UerKaa mpoeKuaA ¢ (Xx, Z) MO3BO- 
JIMA H3BJIeUb pall\MOHaJIbHOe 3epHO U3 ¢ (Y, Z) H MpoBecTH yTOuHeHHe NocwJel- 
Hel OObIUHbIM MeTOJOM. 

CuuTbIBaHie KOOpAMHAT C MpoekunH ¢ (x, Z) 3aTPyAHeHO MOUTH TOUHbIM TO- 


NapHbIM MepeKpbiruemM Bcex aToMoB. IIpHuaTble Koopf~uHaTHI 17 Oa3sHcHbIX aTO- | 


mos (43 napametpa) mpvBeseub! B Tad. |. 
Ta6Onmunua 1 


Koopausatb! 6a3HCHbIX ATOMOB B CTpyKType celiqoseputa (B OmAX ocelH a, b,c) 


ATOMbI | x y 2 ATOMBI | x | y | re 
(4) Zr 0,200 | 0,149 | 0,074 (4) O, OY7189 00/615. ). O05 
(2) Mn 0,500 0,350 0,250 (4) Oj 0,438 07327 0,070 
(2) Ti 0,000 | 0,444 | 0,250 (4) On 0,438 | 0,907 | 0,074 
(4) Si, 0,718 0,384 0,104 (4) Ow 0,908 0,318 0,050 
(4) Siy, 0,718 0,843 0, 104 (4) Oy ORONS 0,912 0,056 
(4) Na, 0,195 0,611 0,069 (4) Ov; 0,804 0,314 0,194 
(2) Na, | 0,000 | 0,613 | 0,250 (4) Ova 0;804 | 0,915") 05492 
(2) Na,,; | 0,500 | 0,860 | 0,250 (4) Ou F600, 248 “HW NOM21O) ROpss 
(4) (F, OH) | 0,294 | 0,570 | 0,193 


Kak BbIWeqWuMe H3 HallieH ma6opaTopHn WIbBaHT, STIMAOT-MOM3NT, Tak 
M ceHo3sepuT, HecMOTpA Ha oOpTocHJMKaTHyIO OpyTTo-*~opmysly, OKa3avJica 
jWMOpTocHIMKaToM. BocbMoH atom O%, cToslluH B xMMMuecKOH (popmyste, 
B KPe€MHEKHMCJIOPOAHBIN paquKasl He BxoLMT. Ocu uoprorpynn [Si,O,] napaa- 
JIeJIbHbI ocH 6, HM B MpoekwHu (x, Z) BHHbI TOJIbKO cIMBIIMeca O-Tpeyroub- 
HAKH BOKpyr nepekppiBaiomuxca Si;, O; w Siyj, Torgqa Kak Bo(y, Z) OCb 
JMOpTOrpyMnbl JexKAT B MOcKOCTH npoekunMu. Yroa Siy — O; — Sis; ¢ TOUHO- 
CTbIO H3MepeHHH 180°. ITpoune KaTHOHbI OKa3aJIHCb B OKTAIIpax, OTMMYAIOULAXCA 
NO BeJIMYHHeE WM CTeMeHH MCKaKeHHA. 

B coorpercTBun CO CTpyKTypo KpHcTasIOXMMHYeCKylo (opmy Jy celioseputa 
cllelyeT MHCaTb 


Na,MnTi (Zr, 5,T ips) Oo (F, OH)» [SisOz]o. 


CpaBHenve BbICOT MHKOB Ha MPOeCKIMAX 9JIEKTPOHHOM MVIOTHOCTH MM aHasH3 
M@KAaTOMHBIX PaCCTOAHMH NPHBOAAT K 3aKJOUeHHIO, 4YTO (PHrypupyloulAl B UCxOT- 
HOH (popmyvie Zro75 COBMeCTHO C Tip.:5 3aHHMaIOT B syelKe OAHO KpHcTav0- 
rpaduyeckoe novlOxKeHHe. Dro pewlaeT BO3SHHKUIMH B Havyale uccneqoBaHuA 
Bonpoc HW corsiacyeTcA C JaHHbIMH NO MHHepaoruu JloBo3epcKoro maccuBa, 
rye OblJI OTKpbIT celio3eput *. 

MakcvMyM 9J1I@KTPOHHOM MOTHOCTH, KOTOpbIM, eCJIM CYIUTb NO MexKaTOMHBIM 
paccTOAHHAM, JOJDKeH CooTBeTcTBOBaTb Mn (Z = 25) oka3aJicd MeHbIe nHKa, 

* Ti orcyrersyet B depceMaHoBcKoi «3Be3qe> H30MoOphu3Ma AIA Zr(%), HO ycToiiunBo noma= 


jaeT B Hee BO BCex paOoTax mo Jlopo3epcKomy MaccuBy. Tak, B JoBeHUTe Co CBHILe 20% ZrO 
AO MOJOBUHbI MocieqHero 3aMeulaerca Ha TiOe. 
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‘ORK MECTBICHHOrO MO paccTrosHHAM Kak Ti(Z == 22). O6parusuimcn K nospo6- 
My anamu3y M. E. KasaKopoii, mpl yBugenu, uro Mn B Opyrro-popmyyie 
‘mouaeT TakxKe Bech Mg, kosM4ecTBO KOTOporO cTO.b 3HaUMTenbHO (1), FTO 
[MxKaeT o9ppeKTHBHOe 3HayeHHe 
vin JO ~ 20. Beergaurnee BxoxK- 
Hue B Ti Kpome Nb taxxe u 
e**, COOTBeTCTBeEHHO yBesMUN- 
eT appextTuBnoe Z7j. 
HanOomee xapaktTepHolt apxu- 
KTYPHOH uYepToH celqo3eputa 
3JIAIOTCA  OeCKOHeYHBIe CMIOUI- 
Ie CTEHKHM H3 OKTAa9poB, HaHH- 
\HHBIX Ha 2-H5Ie ocu. B oxTaaqpax 
spenyrorca KaTuoHb! Mn, Tiu Na 
9 MoTuBy pic. |. Crenku napas- 
JIbHbI MOCKOCTH xXOY, OTCTOAT 
{Ha OT Apyrou Hwa c/2 uv mMexAy 
SoH cKpensmenbl GecKOHeUHbIMH, 
POCTHPatowlMMUCA BOMb ocn O 
30HHbIMH JICHTAMH V3 4epesylo- 
uxca Zr-u Na-okTa3pos (puc. 2). , , 
PH OTpe3sKa, COCTHHAIOULHE COOT- Puc. 1. Cxema 3aceJICHHA id pide CIJIOWHOH 
STCTBYIOULMe ATOMbI @eag Bepx- cTeHKH Celfoseputa KaTuoHamu. IIpoekuna (x, y) 
ero H HHKHEFO OCHOBaHH rpyli- ; 
st [Si,O,], aBatorca peOpamu tp2x Na-oktaazpos. B kycnugune Ca,[Si,O7]Fe 
Tueute Ca;[Si,0,](CO;). (1°) TakuM Ke 0O6pa3s0M AHOpTOrpyNNbl CBA3AaHbI 
Ca-okTa3ipaMu. 


eI 


Puc. 2. Morus crpyKTypp celiqgo3eputa B momnaqpax. IIpoexuna (x, Zz) 


VWurepecuo JabHeluiee conmoctTaBieHHe celio3seputa C 9THMH Ca-MopTo- 
yjIuKataMu. TuusevT mocrpoed H3 Ca-OKTa91poOB B JBOHHbIX OeCKOHEUHbIX 
“HTaX JIBYX OpHeHTauui. B kycmMAMHe JIeHTbI H3 Ca-OKTa3poOB CTaHOBATCA 
‘TBePHbIMH, a CelilosepHT OKa3sbIBaeTCA CieAYIOUWMM WarOM B 9TOM PAlly. 
>IOBHHa JICHT OAHOM OpHeHTaWHH KyCMHAMHA MpeBpalilaerca B GeckouewHble 
eHKH (cp. OecKOHeYHbIe CTCHKH 43 Ca-MOJIH3,poB B KcOHOTVIHTe (1")), saa 
t {Or 


B CeliJO3epuTe CKPeMVIeHbI THJJICHTOBbIMH JIeHTaMH pyro opHentalluu. CTeHKH 
M JICHTbI COCTABJIEHbI H3 KOJIOHOK, B KOTOPbIX OKTAa9Apbl MOcTaBeHbI Apyr Ha 
pyra no peOpy, mpuyem Ha nepvog 6 = 7,10 AnpuxoguTca ABa oKTasfpa. B 
THJIWJICHTe MH KYCMMAMHE BCe OKTAZIpbI B JICHTAX 3aHATHI Ca, B OKTADApax CTPyK- 
TYpbl celiqoseputa pasmematorca Zr, Mn, Ti u Na. Tpu copta Na-cwtaafpos 
yepeyloTcs B JeHTax HW cTeHKax ¢ Zr, Tin Mn, w kaxkbil pas COOTBeTCTBY fOLLHH 
Na-oxtaaap (Nay, Nai,Naii1) H3MeHHeT CBO (POpMy, YAIHHAA HW COKpalilad YaCTb 
pe6ep, uTOObl HavJIYYLHM CNOCOOOM BOKTH B JICHTY H3 OKTaSAPOB BOKPyr aTO- 
MOB C G6ovlee BbIPa%KeCHHOH HHAMBUAyaJibHOCTbIO. 

Koopanuatp! Ta6l. | nomyyeHbl 43 NpOeKUMH UM H3-3a MepeKpbITHH He MOr- 
JIM ObITb ONPeeeHbI C %KeNaemMoH TOUHOCTHIO. KoadPHUHeHTbl pacXOLMMOCTH 
CTPYKTYpbI NO BCeM HEHYJIeBbIM pecbiekcaM 30H AO/ 4 URI COOTBETCTBeEHHO PaBHBbl 
18,0% Hu 21,6%. MexatomHble paccTOAHHA CorlacyloTCA CO CTaHapTaMH. 
Paccrosnua Si—O B anoptorpynne 1,60—1,66 A; Ti—O B oxtasgzpe 1,93— 
2,00 A; Mn—O 2,21—2,32 A u Mn—(F,OH) 2,08A; narb paccroanui Zr—O 
1,98—2,13 A npn wectom 2,34 A. | 

Tloctynuso 

et 31 VII 1958 


UMTHPOBAHHAS JIATEPATYPA 


1E.HW.Cemeuos,M. E. Ka3axosa, B.Y.Cumoun os, 3an. Bcecow3n. MHHes 
pay. o6m!,; u.'87,,.Ne 5 (1958). * E.R’ Howells, D.C. Phillips, D: R oge rs, Acme 
Cryst., 3, 216 (1950). ®M.J.Buerger, Proc. Nat. Acad. Sci. (Wash.), 36, 738 (1950), 
4B. U.Cumouos, H. B. Besos, JAH, 119, 354 (1958); Kpucrannorpedun, 3, Ne 4 
(1958). ® H.B.Beaos,H.M.Pymazuosa, Tp. Uucr. kpucrannorp. AH CCCP, B. 9, 
103 (1954). ® X.C. Mamegos, H. B. Besos, JAH, 106, N33, 462 (1956). 7 HW. M. Py 
ManHosBa, Tp. Uuct. kpuctannorpapuu. AH CCCP. s. 10, 59 (1954). * E.T. De! 
ceuko,H.M.Pymaunosa, H. B. Benos, Kpnctannorpapus, 1, Ne 2 (1956), 
®A E.®Pepcmaun, H36p. Tp., 3, 1955, erp. 146. 1° H. B. Be 208, Munepan. cOopx 
eae reom. o6my., Ne 10, 14 (1956). 1421 X.C.Mamengoe, H.B. Beaos, JAH, 104, 
247 (1955. 
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AMoxuagn Akanemun nayr CCCP 
1958. Tom 122, N 3 


ITTAHEOHTOJIO‘H A 


A. A. BHPLUITEHH 


| APEBHEMWMA NPEACTABUTEJIb OTPAXA JLECATHHOrUX 
PAKOOBPASHDbIX PROTOCLYTICGPSIS ANTIQUA GEN. NOV.SP. NOV. 
M3 NEPMCKUX OTJIOKKEHHH 3ANMAAHOW CHBUPH 


(IT pedcmaeazeno axademuxom H. H. Ll manveaysenom 10 V 1958) 


Orpa WecATHHOrHX PakooOpa3HbIx, NpelcTaB/IeHHbIi B YCKOMaeMoM cocToA- 

HUM NpHOMsuTebHO 500 BudaMu, MOCTOBepHO M3BeCTeH HauHHad C HH KHETO 
TpHaca. HauOouee ApeBHuM MpecTaBuTeseM 2TOFO OTPAMa CuuTaacb KpeBeTKa 
Antrimpos madagascariensis 13 mepMo-TpwacoBblx oTo»%Kenuli Manarackapa (?°). 
na ycradoBiedua HCTHHHOFO BO3pacta OrpAda M BbIACHeHHA COocTaBa (ayHbl 
[pesyeiuux Decapoda HeMasloBaxKHoe 3HaueHue MpHOooperaer HaXOKa OcTaTKa 
JeCATHHOPUX PpakOOOpa3HbIX B MepMO-TpMace HJIM MePMH CeBePO-BOCTOUHOH Ya- 
cTH Sanafuo-CuSupcKkoH Hu3MeHHoctu. Ha tepputopuu CCCP gecatuuorue 
PakooSpa3uble OblWIM H3BECTHbI TO/IbKO U3 IOPCKHX UH Oosee NO3KHUX OT/O2%Ke- 
2 
aul (?). 
_ Octatok pakooOpa3Horo oOHapy Ken B 1953 r. JI. 1. MapoutHukoBpm B kKep- 
He CKB@KHHbI, MpOSypedHOH B paHoHe Ycrb-Euucelticxoro nopta. B conposo- 
WuTembHoH 3anucke JI. . MupowHukos coodulaer cieqytouree: «CkBaxKuHa 
BCKPbIla TyPoreHHO-apruMToByto TOMULY. Ormox*KenuA STOM TOMUIM ABAIOTCH 
(byHaMeHTOM 1A Me3030MCKMX OCalKoB U 3asera‘or Ha rayOuHe 1200—1800 M, 
MHorda rayoxKe. Onn mpedctaspaatior codou# AembToBsle OOpa30BaHHA, MaTepHal 
WIA MOcTpoHKA KOTOPbIX MocTymal c ceBepo-3aMmaqHOH OKpPaHHbl CuOupcKor 
naaTdbopMol. B romue HMelorca ocTaTKH 2cTepui, yKa3blBaroulne, NO M. E. Jhtor- 
KeBHYUY, Ha HM KHuH Tpuac, no H. VU. HosoxKunoBy,—Ha BepXHioi0 MepMb, OcTarT- 
Ku (blopbI MepMcxkoro OOuuKa (Mo 9. H. Kapa-Myp3a), ocrarKH HaCeKOMbIX HHK- 
Hero Tpvaca (E. 9. Bexxep-Murgucosa), HeonpeleiHMble NOCHAOHUMN; CNop u 
IbIIbUbI HeT. A orwec ary Tommy B 1954 r. K nmepMo-Tpwacy, ceduac Ke Oosee 
CKJIOHeH LYMaTb O BepxHel mepMu». [loapodHee STa TOMU,a ONUCaHa paHee 
JI. 1. Mupo-unuxosstiv (7), a nacexowste u3 Hee E. 9. Bexxep-Murgucosoi ('). 

Ecau npeanonoxenue JI. 1. Mupounukosa 1pasuJIbHO HW MCCeAOBaHHble UM 
OcaKHW OTHOCATCA K BepXHeH NepMu, TO HalieHHbIH HM OCTaTOK JecaATHHOrOorO 
pakooOpa3Horo MpHHakiekKuT Wpesdelwiemy mpeAcTaBuTemio sTorO OTpsAa. 

Hecmorpa Ha HenOHOTY OCTaTKa, OH NoOAaerca NpHOAM3uTebHOMY onpe- 
Meneuuio, HU A pellaiocb JaTb ero omucaHue. 


Orpaaq DECAPODA 
Hazem. NCEP ek © 2S DE ATO Reale MeAgNGN 
Cem. ERYMAIDAE VAN STRAELEN 


Pom Provocl ttl .s is ger. 0y, 


Muaruo3. Kapanakc cxkatpiii c GoKoB, co cma60 BbIPaxKeHHbIM riakKuM 
CHMHHbIM KusleM, JaeKo He AOXOAAULMM BMeped AO OcHOBaHHA poctpyma. Ilox- 
poBbI Toucrble, rpyGosepuuctrie. LLepBukasibHad, NOCTIepBUKaJIbHaA HU 6paHxHo- 
KapMMakalbHad Oopo3sqbl MOUTH MapaeAbHbl Apyr Apyry. [leppukalbHaa 
Gopo3a riy6xKe OCTaMIbHbIX H B CBOeli HHKHEH YaCTH HECKOJbKO 3arnOaeTca 
Ha3al, UTO MelaeT ee BHINYKMOH MO HalpaBseHnto Bneped. TocriepBuKallb Hat 
Goposna riyOxKe uw wupe OpanxHo-KapAMaKaJIbHOH M NOXOLUT No renaTHkasbHOU 
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| 
| 
| 
Soposapl. HanOombuiaad wupnua YenHOBHAHOTO Moma pacnocxKena DPOTHE 
MOCTHEPBUKaIbHOH HW OpaHXuvoO-KapAnakasbHOH Copo3y. Ilo HanparnennlW Bre 
pe OHO MOCTeNeHHO CyxKUBaeTCA U aJIeKO 3aXOMHT 3a WepBuKaJbuy!o Ccpo3szy 
Crpoenue pocTrpyMa, KOHeuHOCTeH HM OpioliKa HeH3BeCTHO. | 
Tun pojga: Protoclytiopsis antiqua sp. nov. 


Protoclytiopsis antiqua sp.” nov. 
Rucea 
Matepnaua. Kapanaxc quHoH 62 mM, HeECKOJIbKO Jef OpMupCEaHHDIM 


MOCKONbKY OH CIJIHOULeH C OOKOB, OCOCeHHO Cc seBOH CTOPOH! (pH ZaxOpOre 
HHH?); rasa, POCTpyM, KOHCYHOCTH H OpIOWIKO He COXPaHHJIKCb. 


Puc. 1. Kapanaxc Protoclytiopsis antiqua sp. nov. cmpaBa (a), 
csepa (6) u cBepxy (é) 


Toaotrvun B kKosnexunuu Ilaneontomoruyeckoro uHcTtuTyta AH CCCP, 
Ne 1453. 

OnucauHne. Kapanakc cpaBHHTeIbHO BBICOKMH, ero CNHHHOH Kpali 
B Tpodusib MOUTH MpAMOH, OproWIHOH MpaBMJIbHO OKpyruibli. HanOonbwan ero 
BbICOTa, H3MepeHHad Ha YPOBHE 3aj\Hero Kpad YeMHOBMAHOrO NOA, paBHa MO- 
JIOBHHE ero AWIMHbI WH pacnowo*Kena He JOXOAA WO cepeAnubI ero AuHbI. Kapa- 
ake CKaTbit c OoKoB, Kak y Enopoclytia McCoy, Ho cyAuTb oO cTeneHH CxKaTHA 
H€BO3MOXKHO H3-3a JeopMallun oOpa3siia. Bomb cnMHHOH CTOpPOHbI, HauMHaA 
OT 3aHeH TpeTH 2XesyouKOW OOnacTu uw WO 3afHero Kpah Kapanakca, TAHETCA 
ca00 BbIPaxKeHHbIN KWJIb, NPePpBaHHbI NonepevHbIMu Copo3jamu. Ilepey uum, 
BePOATHO, HMCIOTCA CXOAAMLHECA K pocTpyMy rpeOun, Kak y Clytiopsis, a Takxe 
JaHWeTOBUHOe TiaKoe Nowe, COXpaHNBIWeeCA OUEHb MIOXO. Sanu kpali ca- 
Oo BbIeMUAaTHI, MapadienbHad emy Gopo3fKa oTCyTCTBYyeT. 

LleppukanbHad Oopo3fa riyOokad uM HauMHaeTCA He JOXOAA No cepequubl 
IWIMHbI Kapanakca. Ona HanpaBseHa Koco Brlepex NOX yrviom oKoso 45° k mpo- 
JOMbHOH OCH Tela, HO B CBOelt HHMXKHEl TpeTH u3rHuOaeTCH MU ONycKaeTCA MOUTH 
BepTHKaJIbHO BHu3. IlocTuepBukasibHad Oopo3sfa Mejbue, HO He YxKe IepBH- 
KaJIbHOH, 1paMax. Ona HakNoHeHa Blepel MOM HECKOMbKO OOJIbIUMM YIJIOM, 4eM 
WepBUKaJIbHad. B HHuxKHeH ee 4aCTH, Tepe ee BNaeHHeM B TelaTHKaJIbHYI0 60- 
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CTe€MlG@HHO CYKHBAACh, 
Hoe Nove MaslIekKO 3axOUT Briepe 


posfy, rutyOuHa ee pesko yMeHbuaetcd. Bpanxno-Kapsuakalbuaa Ooposza: 
HECKOJIBKO MeJIbue H yxKe MOCTUEPBUKAbHOH, HAYMHAeTCA Ha CepeMHe paccrTos- 


HHA MexKly WepBHuKaJIbHOK Oopossoli u 3aHHM KpaeM Kapalakca MU MpoxoyUrT 
NapaJJleMbHO MOCTIUePpBUKaJIbHOH 


Ooposye, MocTurad 3afHero Kona 
renaTHKaJIbHOH Oopos yb. 
YenHospuguoe moe (Kahnfoér- 
mige Seitenstiick HemeuKux aB- 
TOPoB) OOmupHoe, BbIyKI0e. Hau- 
OobluaA ero WHpHHa mpuxosur- 
CA Ha ero 3aflHIOIO YaCTb HM 3]eCcb 
COCTaBJIAeCT HEMHOrHM Meuee MOuI0- 
BHHbI BCeH BBbICOTbI Kapamakca. 
TenaTuKabHad uw aHTeHHaJibHaA 
Oopo3Abl MpOXOAAT MapasembHO 
MpOMObHOH OCH Tea, HECKOJIbKO 
u3srHOaAicb BBepX B TOUKe CompH- 
KOCHCBeHHA, T. €. B MecTe Blale 
HHA WepBUKaJbHOHK OoposyH. Ilo- 
YeIHOBH]- 


3a UWepBuKabHy!o Oopo3szy, Tak 


uTO OOJIbLIaA eFO UaCTb OKa3bl- 
BaeTca mepel Hero. Becb Kapanakc 


_PaBHOMepHO IIOKPbIT OUeCHb HH3- 


_KHMH H JOBOJIbHO peKuMu Oyrop- 


KaMH, MNPOMe*xYTKH MexK] Y HHMU 


Puc. 2. Cxema crpoeHHH kKapalakca OCHOBHBIX 

poop cem. Erymaidae. a@ — Protoclytiopsis, 

6 —Clytiopsis, e— Pseudopemphix, e — Eryma,. 

@— Enopoclytia, e—Clytia, 9c — Erymasta- 

EIS Olhwulion, = oMtir, Oa Cs we ie 

Bolipresy (*), @—no Meptuny (5), 3—no 
Teccnepy (8) 


HMeIOT BH, WIHPOKHX, HO MeJIKMX 
MOPULHH. ToIbKO Gopo3bl JIMWICHbI TAaKOH CKYJIbITYPbI MW ,HMeIOT rulaqKy!O M0- 
BePXHOCTb. 

U3smepeuna. Jinuna coxpaHuBulelicad uacTH KapanaKca (oT 3aHero 
Kpaad, MpHOMM3UTeIbHO NO OCHOBaHUA pocTpyMa) 62 MM, HavOosubUIaA BRICOTAa 
Kapanakca (OT Havada WepBukaJIbHOH Oopo3ybl KO 3afHe-HH*KHEerO yrvia YeJHO- 


BHHOrO Noma) 37 MM, HavOobWIaA BbICOTa YeMHOBHAHOTO MOJIA (Ha TOM X%Ke 


ypoBue) 17 MM, paccTOAHHe BAOb CIMHHOM CTOPOHbI OT 3aHero Kpax WO Wep- 


BUKaJIbHOH Oopo3syzb 36 MM. 


3amMeuaunua. PMayna Decapoda Tpuaca OefHa BUAaMH MH MpescTaBsena 


5 pasHoposupimu Hascemelicrpamu: Penaeidea, Eryonidea, Glypheidea, Pemphi- 


cidea u Nephropsidea (°,11). PacnonoxeHue Oopo3sq usyyeHHOrO Kapamakca 
MO3BOJIA€T YBePeHHO OTHOCHTb ero OOJlayaTesA K MoceHeMy HajcemMeliicTBy, 
HECMOTPA Ha OTCYTCTBHE CTOJIb XapakTepHbIX Ja Nephropsidea koneynoctei. 
Boiipsen (°, 4) ppiqenua pe sAosHaunyio Nephropsidea rpynny Paranephro- 
psidea, BKs10uaromly10 HauOoulee ApeBHHe HM NpHMuTHBHBIe cem. Erymaidae u 


_ Stenochiridae, Ho Bnoceyctrun Ineccuep (1°) onucas pox Platychela, npegctas- 


JAOULMH COSCO MpoMexkyTouHOe 3BeHO Mex Ly Paranephropsidea u Nephropsidea, 
YTO MO3BOJIAET HE CUHTATb MepBbIX CAMOCTOATEIbHOH BETBbIO H OObEAMHUTb 00a 
HajlcemelicTBa B OJHO, Kak 3TO H JemalOT HeKOTOpbIe aBTopEl (°). 

Hanuune Tpex mpHOmH3uTebHO MapadeIbHbIX MOMepeywHbIxX Oopo3sy u OoKo- 


| BBIX YeJIHOBH]HbIX moweH Ha MU3YYCHHOM KapallakKce C HECOMHCHHOCTbIO YKas3bl- 


BaeT Ha NpHHawiexkuoctb Protoclytiopsis k cem. Erymaidae. K Hemy orHocatca 


_Tpuacospie pos Clytiopsis, Pseudopemphix, Clytiella u Platychela, topcxue 


pomp Clytia, Eryma u Erymastacus, “3 KOTOpbIX BTOPOH CYyU\eCTBOBaJl H B 


MesIOBOe BPeMA, H MemoBoH pox Enopoclytia. 


Or scex 9Tux poop Protoclytiopsis ormmuaetcx MO CTpoeHHIO Kapanakca 
CHJIbHbIM pa3BUTHEM MOCTIEPBUKAIbHOH OoposAbI, MOCTUTaloulen renaTHKabHO! 
6opo3ibI M MOUTH He ycrynatomeli no riyOuHe WepBuKasbHOU Ooposze. Bropp 
OTJIM4UHeM HOBOFO POjla OT BCEX, H3BECTHbIX paHee, MOXHO CUNTATh OTHOCHTEJb- 
HO KPYMHble pa3Mepbl YeHOBUAHOrO MoMA. Kpome Toro, y Protoclytiopsis mo 
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CpaBHeHHi0 c ocTambHbIMM pogamu Erymaidae, 3a ucksmoyenuem Enopoclytia, 
KapallaKkC, BepOATHO, CHJIbHee C2KaT C OOKOB, HO CYAMTb O CTeNMeHH 3TOFO CKa- 
THA H3-3a JedbopMallun oOOpa3ia He MpeAcTaBsAeTCA BO3MO?KHbIM. a | 

Viz pcex poyop cem. Erymaidae no pacaeHeHulo Kapamakca Protoclytiop- 
sis MOXKeT CUMTATbCA CAMbIM MPHMHTHBHbIM, YTO COOTBETCTBYeT ero HaHOOJI ben 
Jpesuoctu (puc. 2). Bee Tpu monepeyHbie 6opo3fbl ero Kapanakca pa3BuTb! NpH- 
O/IM3HT@/IbHO B ONMHAKOBOM CTeneHH, MPOXOAAT MOUTH MapadebHO Apyr Apyry 
M QoctTuralor renaTukalbHol Oopossbl. Y Clytiopsis stor napasieiM3M COxpa- 
HaAeTCA, HO GOpo3bl H3 MPAMbIX CTAHOBATCA MyrooOpa3sHbIMH, a MOCTILePBHKaJb- 
Had Oopo3qa yKopaunBaercn. Y Apyroro HuxKHeTpHacoBoro posla — Pseudo- 
pemphix —- nocruepBukasbHad MW OpaHXxHo-KapAMakalbHad Oopossbl COM KeHbI 
MexKLY COOOl HW CIMBaloTCA B HuKHeH YacTH. To Ke HaOwlOMaeTCA Y 3HAYHTEIbHO 
Goulee ClieuHa/IM3HpOBaHHbIX topcKHx Clytia u Erymastacus. Y BpepxnetTpnaco- 
yoro pofla Platychela peqyuupoBaHa BepXHAA YaCTb NOCTUePBHKaJIbHOH Oo- 
po3apl (*). Pacnosoxkenne Gopo3y Ha Kapanakce Clytiella ne BnowHe AcHO. B npe- 
lenax oOumpHoro poxa Eryma peykuna nocTuepBukasIbHOM Oopo3sybl OCyLLe- 
CTBIIACTCA Pa3sHbIMH CNHocoOaMH: y OAHUX BUAOB UC4esaeT HHXKHAA uacTb Oo- 
po3abl, Kak y Clytiopsis (*), y apyrux — Bepxuaa (1”), HaKOHeL, y TpeTbHX 9TAa 
6opo3qa cluBaeTca C OpaHXHO-KapAMakaJbHOU, Kak y Pseudopemphix u gp. (8). 
Y wanOomee Mosogoro poxa Enopoclytia pexykuuu nosBepraetca He noctTiep- 
BUKalbHad, H OpaHXvO-KapdMakaslbHad G6opo3ya, u, cormacHo Mepruny (°§), 
HM@€HHO MOCTIEpBHKadbHad Oopo3ya COXpaHAeTCA y COBPeCMeHHbIX PeYHbIX pa- 
KOB (Y KOTOPbIX OHA CJIMBaeTCA C AHTCHHAJIbHOH) H OMapoB. TakKHM OOpasoM, 
OT MPpHMHMTHBHBIX (opm Bpore Protoclytiopsis uayT Be MHMM peykKUMH None- 
peuHbIX 6opo3A: y OLHOL MHUU, BeLyulel Yepe3s Enopoclytia k coBpeMeHHBIM peu- 
HbIM PpaKaM HM OMapaM, HaGwlofaercaA peyKUMA OpaHXHO-KapfNakaJbHOH 60- 
po3Abl, a Y Apyro MHUM, 3aTyxalouleH B Mey B Mule MocweqHuX NpeAcTaBHu- 
TemeH Eryma,— pedyKUMA MocTuepBukKaJIbHOH Oopo3yH. 

BpiacHuBuleech B pe3ybTaTe HaxogKu JI. J]. MupomHuKkopa cyulecTBo- 
BaHHe JleCATHHOPUX PakOOOPa3HbIX B MePMCKOe BpeMA He MpelcTaBAeTcA He 
-OX%KHMaHHbIM. M3 TpnacoBblx OTJO%KeHHH UH3BecTeH 2] BU S9TOTO OTpPAa US 
Esponpi (*) u 2 Buga u3 Cepepoot Amepuxu (1!); kKpome Toro, OHH BUA onuCcaH 
M3 nNepmMo-TpHaca Mayarackapa (!°). Bau Crpesen (1!) cnpaBeqiuBo OTMeTHII, 
4YTO pa3sHOOOpa3He HM WIMpOoKOe pacnpocTpaHeHve TPHacoBbIX JeCATHHOrHX 
CBUeTebcTByeT OO ux ZpeBHoctH. Ilockombky nepmceKui Protoclytiopsis, 
OyAy4yH THNM4HbIM mpestctaputenem Nephropsidea, He wMeeT HHKaKHX OO- 
IHX MpH3HaKOB C ApyruMu rpynnaMu oTpAa, celyeT mpesnosaratb, uo mpHu- 
MMTHBHbIe€ TeHepaIH3OBaHHble JeCATHHOrHe PaKOOOPa3Hble CYULECTBOBAJIH B 
ropa3fo Oomee OTAasleHHble OT Hac BpeMeHa. QuibAT (7) YBePeHHO OTHOCHT K 3TOMY 
OTPALY YWICHHCTOHOrOe COMHATEIbHOrO CHCTeMaTHYeCKOrO MOMOKeHuA — Waptia 
fieldensis Walkott, mpunucpipaa, TakKuM OOpa3oM, JecATHHOrMM pakooOpa3HbiM 
KeMOpPHHCKHH BOspacT. — 

Bce Tpwacosble JecATHHorHe pakooOpa3Hble OblId MOPCKHMU OOUTaTeAMH; 
mepMckui Protoclytiopsis »*xum B mpecHol Boge. Ilo Bcelt BeposTHOCTH, OJHO- 
BPCMEHHO C HHM CYLeCTBOBaJIH HW MopcKHe Decapoda, HO 0 HUX HaM MoKa HuYerO 
-H€ M3BeCTHO. 


MockoscKuit rocyfapcrsenunlii yHuBepcuTeT Iloctynuso 
um. M. B. Jlomonocosa 6 V 1958 
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Jloknaayn AKkanqemun HayrK CCCP 
1958. Tom 122, Ne 3 


MAJIEOHTOJIOFH Ff 


K. B, MAKJIYXO-MAK JIAH 


O ®HJIOTEHHWH HW CTPATHFPA®HYECKOM 3HAUEHHMH 
NAJIEOSOMCKHX JIATEHH 


(ITpedcmaeaexno axademuxom’C. H. Muponoseim 16 V 1958) 


IIpu paspaOorKe Onocrpaturpaduyeckux cxem nameo30q B MOcJIeqHHe veT- 
BepTb Beka IMMPOKO HCIO/b3OBaINCb JaHHble M3y4eHUA pacnpocrpanenua dbopa- 
MHHHep, H B NepBylo ovepedb by3yMHHA. SHavenne marenun yaa cTparurpa- 


(uM yYKa3aHHbIX OTJIOXKeHUM WO N0- 
CJleJHeTO BPEMe€HH OCTaBaIOCb HelO- 
CTaTOUHO BbIACHeHHbIM. UrtoOpi ole- 
HUTb HX C 9TOH TOUKH 3peHHa 
HME€Tb BO3MO2KHOCTb Ooslee IIMpOKO 
pHMeHATb MIpu cTpaTurpaduyeckux 
HCCJIGMOBAHHAX, OUCHb BaXKHO BOC- 
CO3aTb OOULYIO KapTHHY 2BOIOLMH 
9TOrO OTPAa HW BbIACHUTb (pusiore- 
HeETHYeCKHe CBA3H Me@KAY OTeIb- 
HbIMM ero rpynnamMu. B HacTosuee 
Bpema dusorenua Lagenida pa3pa- 
OoTaHa eue O4eHb cuado. Henp3a 
COrlaCHTbCA CO CX€MaMH, MMeIOIILH- 
Muca B CBOJKax Keumoua (14) u Tean- 
mopesx (1°), KoTOpble MOCTpoeHbI Ha 
OCHOBaHHH M3YYe€HHA COBPeMeHHbIX 
M Me3030HCKUX JIareHH, 6e3 3HaHHA 
MOp(OJIOrHH MPeAKOBbIX MaJeos0l- 
cKux cbopM, 6e3 yueTa ux CTpaTurpa- 
(buyeckoro pacmpocTpanHenus. Or- 
JeJIbHbIeC YaCTHbIe BOMPOCbl Mpouc- 
XOMMeHHA WaPeHH] paccMaTPHBaJINCb 
TakxKe HM HeKOTOPbIMH ApPyrHMu UC- 
enezopaTrenamu (°, 2°, 18, 1%). 
IIpopefeHHoe 3a MoculeqHHe Fosbl 
aBTOPOM H3yYeHHe Ka3aHCKUX Jlare- 
Huy Pycckou naTPopMbl H celal b- 
Hoe HCCeqOBaHHe MpOMexXYyTOUHbIX 
(OpM Mey OTICIbHBIMH poOaMyH, 
MO3BOJIMIO MpHuTH K onmpeseseH- 
HbIM BbIBOJaM OTHOCHTEJIbHO MPOuc- 
XOKMeCHHA psa Mo3qHeMepMCKHX 


’ ifr ve 
Puc. 1. Cxema reneTuyueckoro pa3BHTHA Navleo- 
30HCKHX JareHul B CuOupcKoli 300reorpaduue- 


cKoH o6macru. 1 — Lagena, 2— Nodosaria, 
3 — Multiseptida, 4 — Dentalina, 5 — Recto- 
glandulina, 6 — Pseudonodosaria, 7 — Pando- 
glandulina, 8 — Involutaria, 9 — Lingulono- 
dosaria, 1/0 — Frondilina, 1/1 — Geinitzina, 
12 — Pseudotristix, /8 — Pachyphloia, 14 — 
Lingulinella, 45 — Lingulina, 16—Spandelina, 
17 — Tristix, 18 — Quadratina, 1/9 — Fron- 
dicularia. a — mpeynonaraemMoe pacmpoctpaHe- 
Hue polos; 6 — BHAbI MasIOUNCeHHbI; 6 — Ne- 
pexogupie POpMbI MEXKAY polaMH He H3BeCTHET; 
2 — MepexoyHple PopME! MexKAy powaMu peAKH; 
0 — nmepexogHnix (POpM MexKAy poxaMH MuHoro 


M paHHemeso3olicKux pogos (Rectoglandulina, Pseudonodosaria, Lingulina, 


Tristix u qp.). 


Pe3yJIbTarTbl STOrO UCCIELOBaHHA, a TAK*Ke aHaJIU3 TAHHbIX, MOJYUCHHEIX MpUu 


M3 yYUeHHu Maeo30HCKUX JIareHuy, ApPpyYruUMH NccIeOBAaTeAMU 


it 6-8 41) 
’ 


’ 


MO3BO/IAIOT B HaCTOAULee BPeMA MPeAIOXKHTb HMAKeceLyIOMLy!O (PuoreHetu- 
weckylo cxemy (puc. 1) qua 9THX chopamuHudep B mpesenax CuOupcKoH sooreo- 


11 Baxas 814 
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rpadpuyeckoi oOuacru (°). [pu mocrpoenum 2TOH cxeMbI YUTeHEI UMeIOULMeCA 
CBeIeHUA OTHOCHTEIbHO pacmpocTpaHeHuA MpelcTaBuTeeH STOrO CeMeHcTBa 
BO BCeM IaJle03oe. 

Ilpeqkoppimu opMaMu JlareHHy ObWIH, Halo MOmaraTb, OMHOKaMepHble Ja- 
reHOnosOOHbIe mpefcTasuTeiu 9Toro orpaga (Lagena? Walker and Jacob, 
1798), KoTOpble BcTpeyaioTca yxKe B OpLoBuKe u cuutype (*, ”, *°). He BnomHe 
CHO, KOra 9TH CPOPMb! JaIM Hayao Oosee COAKHbIM MHOPOKaMePHbIM pakOBH- 
Ham. CyuectsyeT mpesnouoxKenue (°, 1, 1°), uro nepsbie Nodosaria (?) moa- 
BUJIMCb ye C OPAOBHKa, HO 3aBeAOMO MS3BeCTHLI MpesctaBpuTenu pofa Nodo- 
saria Lamarck, 1812 muutb co cpefHero eBouHa. 


PasBuTue HOsosapuit wo B AByX HanpaBseHuax: Nodosaria—>Pseudonodo- — 
saria n Nodosaria — Frondicularia. [lepppii pag xapakTepu3yerca pasBuTMeM | 


(popM, MMelOUUX Kpyrvloe MoMepeuHoe ceyeHHe, BTOpOH — OBaJIbHOe, YTOW- 
WeHHOe, Tpex- uM YeTbIPexrpaHHoe. B BepxHeM JeBOHE OT HOMO3apHn OTesu- 
auch Mysbrucentugp (Multiseptida Bykova, 1952), oOnagatoujue cBoeobpas- 
HbIMA PpaKOBAHaMU C BePTHKaJIbHbIMH MeperoposKkamnu. [Ipomexyrounbie PopMbI 
Mexy HOMO3apHAMM HM MYJIbTHCeNTHAaMH NOKa He OOHAPY2KeHBI, H MOXKHO I0- 
jlaraTb, TO Mepexox OT HOLO3apu K MYJbTHCeNTHAaM Obl peskuH. OcobeHHo- 
CTH CMelvaIM3allun ITHX CPOpM OOYCJIOBHJIM, MO-BUAMMOMY, HeOoIbUWo0e reorpa- 
(buuecKoe HX PacnpocTpaHeHHe, HM H3MCHHBIUIHeCCA B KOHIe AeBOHAa YCJIOBUA Npu- 
BeJIH K HX BbIMMpaHHio. B cepequHe paHHeNepMCKOH ZNOXH OT HOAOSapUuu Mpo- 
M30 (pPOpMbI, OTHOCHMbIe O6bIUHO K Dentalina Orbigny, 1826, c cornyTbimy 
PaKOBHHaMH, MMeIOWJHMHM CMelLeHHOe yCTbe MH MHOFa HeCKOJIbKO CKOLICHHBIC€ 
Bb. B mepMcKHX OTJIOXKeHHAX MpecTaBHTeM STOTO pola MMeIOT BeCbMa 
HeyCTOHUHBbIe MpH3HakH HM OOpasyloT Bce Mepexobl K HOO3SapuHam. PoyoBple 
IIPH3HaKH JeHTaJIMH CTAHOBATCA YCTOMUYMBbIMH JIMLIb B Me3030e. 

B Ka3aHcKoe BpeMA Cpe HOOZapHH MOABAIOTCA C(POPMbI C CHIbHO OObeM- 
JHOULUMH =KaMepaMH, HU JlaJIbHeHllee pasBHTHe HX B STOM HalipaBJIeHHH MpHBO- 
JMT K MOABJeHuIO HOBOrO poxa — Rectoglandulina Loeblich et Tappan, 1955. 


Ilo-BHAMMOMY, HeCKOJIbKO MoO3qHee OT peKTOrIaHAynuH o6ocobA10TCH 
Pseudonodosaria Boomgart, 1949, koropble B HataIbHOM CTalMH pa3sBUBaJIMCb 


MO THNY PeKTOPIaHAYJIMH, a B NOceqHeH — HOJO8apHH. OTO MmpHMep BOsBpaTa 
IIpH3HaKOB MpeAKOBbIX (pOpM B TocwelHHe cTayuu pocta. B xoge nocsexyromert 
SBOJIOUMH, yxKe B TpHace, PEKTOPIAHAYJIMHbI Laid Hayao TBYM HOBBIM poyaM — 
Pandoglandulina Loebl. et Tappan, 1955 u Involutaria Gerke, 1955. 

Pa3BuTue B (buoreHetnueckom pxazy Nodosaria — Frondicularia nauanocb 
B CpeHeM JeBOHe, KOra OT HOMO3apHh OOocoOHsICA OM8KO POACTBeHHbIM poh 
Lingulonodosaria Silvestri, 1903, ormmuatouniica oT MpeqKOBbIX (bopM ymuo- 
WCHHbIMH pakOBHHaMH. Hasnuue Bo (paHCKHX OTJIOXKeHUAX OoMbUIOTO YACIA 
MepexoWHblx PopM MexkyAy TunMyHEIMH Nodosaria un Lingulonodosaria (7) c He- 
COMHEHHOCTHIO CBHJeTeIbCTBYeT OO HX POcTBe. 

B mo3HeM JleBOHE OT JIMHTYMOHOLO3apHH OTLemMIuCb :bpoHAMuHD (Fron- 
dilina Bykova, 1952). B qaHHom cayuae u3MeHeHHe JIMHTYOHOMOsapHii NOLO 
B HalpaBsleHun OOpasoBaHHA elle Oolee YIJIOMLCHHbIX PaKOBHH C HH3KHMH LWeB- 
poHooOpasHbIMH KaMepaMu. DpOHAMIMHbI OTHOCATCA K CJleno BeTBH pa3BH- 
THA, WH HeEMHOFO PaHbuUIe KOHILa eEBOHA OHH MOMHOCTHIO BbIMepJIM. 

Bo (bpaHcKoM BeKe OT JIMHTYJOHOLO3apult HatamH OOOCOOMATHCA reltHATUMHBI 
(Geinitzina Spandel, 1901), ormuuatomneca or mMHrynOHOLO3apuli NpoAOMbHBI- 
MH 2Ke100aMU BAOb IMPOKUX OOKOBBIX CTOPOH HM OObIMHO HeOOMbUOH Menpeccnelt 
B ycTbeBol OOmacTH. CileqyeT OTMETHTb, YTO 3TH ApeBHue TrelHUTILMHbI OVeHb 
OJIM3KH K JMPYJOMOLO3apuAM M HepekKO, OarofapaA OoubMIOMy KOuIMUeCTBY 
MPOM@XYTOUHBIX (OpM, MIOXO pasrpannunBalotca. OG 3TOM CBHJeTeMbCTBYIOT 
ONMCaHHA UM M300paxKeHHA TeHHUTUMH, MpuBesenuble B padotax O. A. JInunn- 
HoH (”) uw E. B. Barxosoit (2). 

Haunwaa c nepMu HaOuoqaeTcA 3HauNTeIbHad AUBepreHIluA MH MaKCHMYyM 
ee MPHXOANTCA Ha Ka3aHcKul Bek. B cepeyquHe MepMcKoro Mepnosa OT refiHuT- 
WMH BepoATHO NponsouwiM mceBgoTpucruKcnl (Pseudotristix K. M.-Maclay, 


1955), xXapakrepu3yioujueca cBoeOOpa3sHbIMH OHOOCHBIMA pakoBHHamu, 0o6- 
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afaloulHMH TPexJy4eBou CuMMeTpuel. TeinHTUMHbI OBI ABHO KOHCepBaTuB- 
OW TpyMNou, Tak KaK Ha MpOTAXKeHHM BCero JWIMTebHOTO Mepuosa UX pasBu- 
HA OHH HOBBIX PooB (Kpome Pseudotristix) He Janu. Onn BEIMepuM Ha py6exe 
aJIeO30A MH Me30305. 

| B kynHrypckuli Bek Cc AMHTYOHOMO3apuli MpousoMIaM WnaNenuHBl (Span- 
elina Cushman et Waters, 1928), umetouue 3HayuTenbHoe Mopdbouioruyeckoe 
XOACTBO c tpponAuHHamu. Iponcxoxyenne mnaHJeiuH OT MHTyYAOHOLOsapuit 
€ MOXKET BbISBaTb COMHCHHA, TAK Kak 00a POJa CBA3AHBI NepexoHbiMu (bopMamH. 
lpenctaputenu poya Spandelina npogomxanu cymecTBOBaTb B Tpuace u, Be- 
UATHO, lope. PasBUTHe WINAaHAeIMH WWIO B HanpaBseHHn OOpasoBaHua WHpOKo- 
MCTOBATHIX CHJIbHO YIVJIOWCHHBIX PaKOBHH C 3HaYHTeIbHO OODbeMJIIONLUMH 
OokoB WeBpoHOOOpasHbIMM KaMepaMH, HB TpHace sTaTpynna opm Jana Ha- 
amo poy Frondicularia Defrance, 1824. IIpumepuo ofHoBpeMeHHo commane- 
MHaMH NOABMINCh Maxon (Pachyphloia Lange, 1925), npoucmemuue, cyna 
(0 OO/IbIOMY CXOJCTBY, BeEPOATHO Tak?Ke OT HHTYMOHOMO3apuli. HeckombKo 
jo3sHee OT JIMHTYJOHORO3apuhH oOocoOnucb mMHryiMHenmp (Lingulinella 
serke, 1952), KoTOpble NO CpaBHeHHIO CO CBOHMM MpeKaMH MpHoOpen HeKOTO- 
BIE CYILECTBEHHbI€ HOBbIC MpH3HakKHM — H30rHYTYIO PaKOBHHY HM CMeLLeHHOe 
eTbe. Ilepemiu mH OHM rpaHHlly NepMu, noKa He UM3BeCTHO. 

_ B nauane ka8aHcKoro Beka B 3BOJIONMOHHOM pay Nodosaria —> Frondicu- 
aria H€CKOJIbKO YCHJIMJIOCb BUZO- HW posoodpasopanue. Or nogosapuii orje- 
WJIMCb (POPMBI C CHJIbHO OOBEMJIOULHMH + KaMepaMy, OTHOCAMMMecH K poy Lin- 
ulina Orbigny, 1826, or mmangzenun — npenctraButenu poga Tristix Mac- 
adyen, 1941, oTanuatoujueca cBoeoOpasHbIMM TPeXrpaHHbIMM PaKOBHHaMH. 
fexiy 2TMHMu podaMu UMeeTCA JOBONHO 3HAYUTeMbHOe KOMMYECTBO NMepexos- 
BIX (opM. TpucTuKcbl BUAMMO GObIIM pOOHauabHbIMM (pPopMaMu KBapaTHH 
Juadratinaten Dam., 1946). JlanpHeimee pasBuTHe TpuCTHKCHI HM KBalpaTuHbl 
OJIYUHIH B Me3030e, Te OHH CTAHOBATCA 3HaYHTeIbHO Gomee pasHooOpasHbIMU 

MHOFOUHCJIEHHBIMH. 

CuenyeT oco60 OTMeTHTb, UTO BOMPCC O MPOMCXOXMeHHH CMPaJIbHO-cBep- 
YTbIX JIareHH, OCTaeTCH MOKa He PelleHHbIM. Bo3MO%xKHO OHH IPOH3O0IIH OT 
UpaJbHbIx (popM Tuna Nanicella, Bo3MoxHO OT JIareHHy, C HABMBaHHeM KaMep 
O BUHTOBOH OCH. 

PaccMorpeHue 2BOJIOWHH JIareHH], MOKa3bIBaeT, YTO pasBUTHe UX WV OT OL- 
OKaMepHbIX (POpM K MHOTOKaMepHbIM, OT KPYTVIbIX B NoMepeyHOM CeueHHH K YI- 
OULCHHBIM, TPeXrpaHHBIM, KBafpaTHbIM. Hi3menenue Mopdouloruu paKOBHH 
OOULEM LIWIO B HallpaBJIeHHH NOCTeNeHHOFO YCJIOXKHEHHA, YTO BEeJIO, OYEBUHO, 
-YBeJIMYCHHIO MPOUHOCTH PaKOBHH (OOpasOBaHHe MHOPOCJIONHbIX CTeHOK, YBeJIN- 
eHHe CTeNeCHH OXBaTa paHHUX KaMep NO3LHUMH, MOABJeHHe CKYJIbITHPOBaHHbIx 
aKOBHH, YCJIOx%KHeHHe YCTbeBOrO aliMapata u T. .). Haumenbuiero u3MeHenuA 
-xojle 2BOJIOWMN, BUIUMO, npeTepnesia MUKpocTpyKkTypa cTeHKH. Y mMasleosol- 
KUX PONOB JareHHy CTeHKa OTYETJIMBO CTEKMOBATO-JIy4HCTAaA (HHOrLa BTOPH4HO- 
2pHUCTad) C TEMHBIM 3ePHHCTbIM BHYTPeCHHUM Cy0eM. Hexkoropple uccs1eoBaTeiH 
') CuHTaIOT TeMHbIHi CIO Pe3ybTATOM BTOPHYHOFO OOpasoBaHHA HIM CJIeLCTBHeEM 
mTuyeckoro shdexta. Bonpoc stot TpeOyer elle WaibHevWwero u3syyeHHA. 

Crparurpaduyeckoe pacnpoctpanenue JlareHuy B lasleo30e NosBoNAeT 3a- 
JNOUHTb, UTO ObIIO UeTLIPe 9TaMa UX PasBHTHA: NepBblli — OT OpfoBuka Jo 
2peHHbI eBoHa, KOFa CYULeCTBOBAaIM MPHMHTHBHbIe MpekcTaBuTemM STOO 
TpAa, upunaliexamne poy Lagena, u, BOSMO2XKHO, TMepBbIe Nodosaria. Bro- 
ol 9Tal COOTBeTCTBOBaJI BO BPe€MeHH BTOPOH MOJOBMHE JeBOHCKOrO MepHoya 
|“ XapakTepH30Ba/ICH CPaBHUTe/IbHO HHTeHCHBHbIM BUAO- M pokooOpasoBaHHem. 
970 Bpema nosBusuch poss Lingulonodosaria, Frondilina, Geinitzina u Mul- 
septida. Tperuli stan pa3BUTHA JareHuy MPHONMSHTeIbHO COBMaad C KaMeH- 
OYFOJIbHBIM NepHosoM. JA Hero ObIO XAPAKTePHBIM PeskKoe COKPallleHve KOMH- 
ecTpa Lagenidae u coxpaHeHue TOJbKO HaOosee MPHMUTHBHBIX tpopm (Lage- 
a, Nodosaria, Lingulonodosaria, Geinitzina). UerBepTpii stan Hauasica C Cak- 
apcKOro Beka, KOrla Pe3KO YBEIUUMMOCh pasHooopasne H KOMMUVECTBO MareHUL, 
pHHaLVexKalluX POMaM, USBeCTHEIM C TIpeMecTByIOMero BPeMeHH, UTO B Madib- 
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HeHWIeM MpHBeO K 3HaYMTebHOM WHBePpreHWMH JareHu UH MOABJICHHIO HOBbIX 
pogos:Dentalina, Spandelina, Pachyphloia,ac Havana No34qHeMepMcKOH 9NOXA— 
Rectoglandulina, Pseudonodosaria, Tristix, Quadratina, Pseudotristix, Lin. 
guliii. 

Ha rpauulle mameo30A H Me3030A Cpe JareHu MPOW30WIIM LOBOJIbHO Cy: 
IWeCTBeHHbIe H3MeHeHHA. [lonBusicA pA HOBbIX POL0B, Mp 9TOM OvWIbIIMHCTBC 
M3BeCTHBIX C NepMA POAOB MposomMKao pasBuBaTbces. PactlBer areHuy, MPHXxo- 
J\MTCA Ha IOPCKHH nepnog. 

IIpupewenubie Januble mo (buiorenuu slareHuy, HW UX CTpaTurpaduyeckomy 
PacrpocTpaHeHHi0, KaK BUAHO, CBUeTeJIbCTBYIOT O TOM, ITO Ha3BaHHYtO rpyniny 
cbopaMHHudep MOxXHO BNOMHE UCMOMb3OBaTb MIA Wee OnocrpaTurpaduyeckorc 
pacwieHeHHA Maeo30HCKHX OTMO*KeHu Ha TeppuTopHu CCCP BUIMpOKOM UH: 
TepBasle OT AeBOHa TO MepMu. ITO OCcOOeHHO CYILECTBEHHO, eCJIM Y4eCTb, ITO Ha 
6OuIbLIMX TeppHTOPUAX B OTMOXRKeHHAX Pa3zH4HOFO BO3pacTa cpesu PopaMHHA- 
(pep mpeoOjaqaiouluMu ABJIAIOTCA JlareHHypl. 

Beecoro3sHpili reovloru4eckuli MHCTHTYT Ilocrymus0 


15 V 1958 
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IMAJEOHTOJIOPH A 


B. T. OUEB 


HOBBIE JIAHHbIE M10 ®PAYHE TPHACOBbIX MO3BOHOUHbIX 
OPEHBYPICKOFO fiPHYPAJIbA 


(ITpedcmaeaeno axademuxom J. B. Haauexunoim 12 V 1958) 


B Tpwacopblx ormoxenuax Opex6yprexoro IIpuypambs BpienstoTca CHu3y 
BBepX CJIEYIOWNe CBHTHI: Oy3yyKcKasa, JOHTY3cKaA (BeTJIyXKCKMUM APyc HMX«K- 
Hero Tpvaca), OllaTbipcKad (BepxXH CpeHero — HM3bI BepXHero Tpuaca) u G6y- 
KOOalickad (BepxXHuH Tpuac). M3 6ysynyKcKOH CBHTbI H3BECTHBI JIMUIb pewKne 
HaXOMKM (uIVIONOA, H rpanulla NepMH UM TpHaca B 9TOM PalioHe (bakTHYeCKU 
nouTH He OOocHoBaHa. Bo3spacT JOHTy3ckKOH CBHTbI OOOCHOBaH MO3BOHOUHBIMH, 
KaK Be€CbMa BbICOKHe FOPpH30HTbI HH2KHEFO TpHaca. BospacrT 1owlaTbIpCKOl CBUTbI 
ycTaHaBJIMBaeTCA MpeANOMORKUTeMbHO Ha OCHOBAHHH JIMTOMOFMYeCKOrO CXOACTBa 
C COOTBETCTBYIOWIMMH OTJIO%KeHHAMH B BawikupHH wu MO OOuleMy XapakTepy 
OCTaATKOB MO3BOHOUHBIX, OJHaKO JO CHX NOP OCTaBaBLUIHXCH HeH3YYeHHbIMH (+). 
BykoOalickan cBHTa OXapakTepu30BaHa cbiopol. Takum o6pa3om, Oovlee Bcero 
Hyalorca B (ayHucTHYecKOM OOOCHOBaHHU CTpaTHrpaduyeckux rpaHUll Oy- 
3yJlyKCKasd CBHTAa (B CBA3H C YTOUHEHHEM FpaHUllbl NepMH UM Tpvaca) UM IOLUATIP- 
CKaA CBHTa (B CBA3H C YTOUHEHHEM JWIMTebHOCTH CpeHeETpHacoBoro NepepbiBa). 

Jina crpaturpaduyeckol JeTamu3aluv KOHTHHEHTaJIbHbIX TPHaCOBbIX OTJIO- 
XKCHHH OCHOBHY10 pOJIb urpaloT mo3sBoHoUHHe. JLo cux nop B OpexOyprckom I Ipu- 
Ypauibe OblIO U3BECTHO JIMIIb TBA MECTOHAXO*KCHHA TPHaCOBbIX Ha3eCMHBIX M0- 
3BOHOUHDIX: Ha p. Jlonry3 B JOHTy3ckol cBuTe u Ha p. ByKkoOai B tomaTHIPCKOH 
cpuTe (1). B revenue 1955—1957 rr. paOoramu apropa (copmectHo c B. A. Ta- 
PAHHOBbIM) Obl] OOHAPyKeH PAX HOBbIX MeCTOHAXOXKMeHHM TPHACOBbIX MO03BO- 
HOUHBIX, HAXOAKH KOTOPbIX HMEIOT Kak CTpaTHrpaduyeckoe, Tak HM Masleoreorpa- 
(buyeckoe 3HaueHHe. 

B Bepxopbax oBpara ByioMenTaJib y moc. Bsomentasib BypTuuckoro patioua 
Opex6yprckol o61. B OypoBaTO-KOPHUHEBbIX KOHTJIOMepaTOBbIX MWeCuaHHKax, 
BbIXOMAMMX B TaslbBere OBPara, HapAY C MHOFOUHMCJIeEHHbIMH Ppa3pO3HeHHbIMH 
OOJIOMKaMM KocTell HaliJleH Yepen TpuacoBoro JaOupHHTOZOHTAa. Panee 9TH oT- 
JIOMKCHHA OTHOCHJIMCh K TaTapcKOMY Apycy BepXHeH MepMu. 

B 9ToM xe palione B oppare Koi3bii-Cali y Hep. AHpeeBKu B paspese Oy3y- 
YKCKOH CBUTbI HAMH OblJI OOHAPy2KeH PA) KOCTCHOCHBIX TOUeK, U3 KOTOPbIX JBe, 
HavOovlee KpyMHbIe, Obl HaMH PackorlaHbI B 1956—57 r. [leppax TouKa pacnowio- 
*KeHa B JIeBOli CTeHKe OBpara, B 1 KM Bbllue Jep. AH~peeBKu, HW MpHypoyena kK 
nmauke rpy6o3epHucToro KococJoNcTOrO MecKa, OYeBHAHO, MpeCTaBJIAIOULero 
coOoli pycioBol usm JembTosbiit amioBul. Syecb OOHapy2KeHb! PparMeHTbl 
M WeJIbIe KOCTH JIAOHPHHTOOHTOB, MCeBAOsyXHuH, MpoTeposaBpoB, 3YObI TepH- 
OJOHTOB, JBOAKOAbIMAULHX pbIO H MHOrOUNCIeHHbIe YellyH pbio. K 9TOH Ke TOUKE 
IpHypouena HaxolKa MpoKoMomouos. Ecuin BbIeyNOMAHYTOe MeCTOHAXO*KeHHEe 
O CBOUM TaOHOMHUeCKHM OCOGEHHOCTAM B OOULEM THIMYHO JIA MCCTOHAXOX- 
leHuli V 3onbl (6eHTO3YXOBOH), TO BTOPad TOUKA, PaCMOO%RKeHHaA MPHMepHO 
3 20 M BbIUe NO paspesy, MpescTaBAAeT coOOl COBepLIeHHO HHOM THI 3axopo- 
1CHHA, He XapakTepHblii Aa V 30HbI, H B He OOHapy2KeH CKeJleT OUCH KPYINHOH 
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B kpacHbIX TyIHHaX JOHTY3CKOM CBHTHI, oOHaKalolluXCA B I1paBOM coe 
p. Bepaauku B 0,5 KM HMxKE Jep. Hoso-Anexcanaposka Comb-Manenkoro pat 
ona OpenOyprekoit o6a., HaMH OOHapyxKeH CkemeT AUIMHOMOHTA, Kp OMe ae 
TIpOBeeHEI HOBbIe COopbl KOCTHOTO MaTepHasla U3 YMOMHHAaBUICrOCA BPILTE y 
KoOalicKoro MeCTOHAXOKMeCHHA B IOWATbIPCKOH CBHTe, OTKPbITOrO B 1948 r.| 
B. Il. Bosowkospi. 

Ps BHOBb HalieHHbIX OCTATKOB MO3BOHOUHBIX IIpHHaIexXUT HOBLIM cbopmaM, | 


} 


BbIJe/eH HOBbIM pO M TPH HOBBIX BHA. Hwxe mpuBogxutca onucanue 9THX op. 


Orpay, TEMNOSPONDYLI | 
Hamcem. CAPITOSAUROIDEA Romer, 1947 


——$ = 


Cem. BENTHOSUCHIDAE Efremov, 1929 
Porn Parabenthosuchus gen. nov. 


Puce. 1 


Mectonaxoxgeuue. Ospar Butomentaib, Byprunckui pation, | 
Open6yprekoli o6n., Ty, BeTy2KcKHH Apyc, Hu3bI V 30HEI. 

Tun poga. P. uralensis sp. nov. 

ILuaruo3. JlaOupnHTogxouT c yepenom AmMHOKM OKOO 30 cm. Uepen mo 
(bopMe 61430K K YeperaM HaWOomee y3KOMOpAbIX OeHTO3yXxXoB. OpOuTbI OTHE- 
ceupr Ha3ayq. Ilepequue HeOHble 
OTBEPCTHA PaseJIeHbI Y3KOM KOCT- | 
HOH nmeperopogKon. Ilo qBa Kpyn- | 
HbIX KJIbIKa Ha COWIHHKaX Brepelu 
XOaH HM Ha HEOHBIX KOCTAX 03alu 
xoaH. Mmeetca no Tpu 3y6a noct- 
(peHecTpasIbHoro pala Ha Kaxk- 
JOM COWIHHKe, pacnovloxKeHHbIx 
BUOb MeqHalbHou JuMHuH. JinuHa 
3aJ\HAX OTPOCTKOB COUIMUKOB, Kak 
y Benthosuchus. He6upie Bersu 
IIT€pHTOHOB KOPOTKHE H Ha OYeHE 
y3KOM y¥aCTKe KOHTAKTHPytoT C 
palatinum. Kspayparupie sBersu 
ntepurouxoB Kopotkue. ITIrepu- 
rOuAHbIe (:laHrH OTOFHYTHI BeHT- 
pambHo. Ha Tene w HeOHBIX BeT- 
BAX TIITepHroHAOB HaOmOaerca 
marpeHb. Wopma corpus para- 


Puc. 1. Yepen Parabenthosuchus uralen- 
sis gen. et sp. nov. He6Haa cropona 
(1/3 HaT. Bel.) pr.— parosphenoideum, 
pt — pterigoideum, fr — transversum, 
pl — palatinum, v—vomer, mx — 
maxillaria, pmx — premaxillaria, q — 
quadratum, gj — quadratojugale 


sphenoidei kak y Benthosuchus. Crista muscularis Ha HeM CoeqHHAIOTCA Ha 
MeJiMaJIbHolt muHun. Processus cultriformis TOHKMH. SaTbluIOK JOBObHO HH3KHHK. 
Foramen magnum TpameteBuaHol (popMbl. OKHO JIA BepXHesaTbIIOUHO KOCTH 
KpynmHoe. Crpoene MO3roBOolt KOpOOKM HallOMMHaeT TaKOBOe y KalIMTO3aBpa, HO 
oTmMuaetca 6ovlee CH/IbHbIM OKOcTeHeHueM basioccipitale u_ paroccipitale. 
Epipterygoideum umeer xopowio pa3BHTbIt WMpoKMH EBOCXOAAULMH OTPOCTOK, 
HO processus paroticus He pa3sBuT. Sphenethmoideum cuabHo oKOcTeHeBIIMi. 

Hospi pox ouvenb cxogen c Benthosuchus Efr. (7), Ho oTamuaetea Gosee 
CHJIbHbIM OKOCTeHEHHEM MO3rOBOH KOPOOKH, YTO ABIAeTCA apxXaM4eCKuM IIpH 
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| 3HAKOM, H HEKOTOPBIMH JleTaJIAMU B CTPOeHHH HeOa: MHbIM XapakTepoM mocripene- 
CTPasIbHOrO pAa 3yO0B, HeCKOJIbKO Oomee Y3KHMM HeEOHBIMM KocTAMu, Oovlee 
CHJIbHO OTOPHYTHIMH BEHTPaJIbHO NTePHrOHAHBIMH (baaHramu ump. On sBnomHe 
MOXKeT ObITh Npek\KoBbIM Aa Benthosuchus. 

O6Omue 3amMeuaunua. Cpegu Benthosuchidae nameuaerca rpynna 
OUeHb OJIM3KHX Y3KOMOPALIX pooB (Benthosuchus, Parabenthosuchus, Thoo- 
suchus), ABAAIONUXCH OeCHTOHHBIMM PbIOOAAHEIM (OpMaMH, KOTOPbIX culeLyeT BbI- 
AelMTb B ozcem. Benthosuchinae subfam. nov. Wetlugosaurus —6ouee cyxonyr- 
Had M MeHee Cnel\MaJIM3HpoBaHHad (hopMa, AaBlaA Hauaso cem. Capitosauridae, 


M OIM3Kuli K Heit pox Volgosuchus (*) cneqyer BbienuTb B moxcem. Wetlugo- 
Saurinae subfam. nov. 


Parabenthosuchus uralensis sp. nov. 
Puerl 


Tonotun. CTY, 104/1, vepen c paspyuienHol Kpbiueli, HO CoxpaHus- 
MMMHCA OTMeYaTKaMH Twia3HHI, M HO3Apeli Ha nopose. Bugopolt AuarHo3 cospna- 
JaeT C pooBpm. 

CreneHb oOkKocTeHeHHuA MO3roBOH KopoOKuH B Parabenthosuchus uralensis 
HeECKOJIbKO Oobuiaa, vem y Wetlugosaurus angustifrons Rjab. B stom orxome- 
HAM OH OJIM30K K 102%KHOaPpUKaHCKHM HHKHETPHAaCOBbIM posta (Uralocentrodon, 
Lydekkerina), Ho oTmmuaercaA cuIbHOM cnellManHsallueli nepequell uacTu 4e- 
pena. Ilostomy Parabenthosuchus uralensis, HecoMHeHHO, JO/2KeH ObITb BKJIIO- 
yueH B ceM. Benthosuchidae, 3aKm1ouatomee HavOomee MporpeccHBHbIX Heopa- 
xuTomos. Parabenthosuchus uralensis, 6omee nporpeccHBHbIii, 4eM BbILMeynoMsA- 
HYTbI€ HHKHETPHAaCOBble 1OxKHOaPPNKaHCKHe MAaOHPHHTOAOHTHI, ONpeeseHHO 
YyKa3bIBaeT Ha TpHacoBbIH BO3paCT BMelaloulHX Nopos. 


Cem. MASTODONSAURIDAE Watson, 1919 
Por Mastodonsaurus Jaeger, 1884 


Mastodonsaurus maximus sp. Nov. 
Puc. 2 


MectToHaxoxeune. Pexa ByxkoOan. Conp-Mneukuit pation Opex- 
OyprcekoH o61. IOmatpipekaa cputa (T243). VII 3ona. 

Tonotun. IIMH 525/1, saqunui konell meBoH BeTBH HHKHEM YemOcTH* 
(puc. 2), OokoBaaA 3aTbINIOWHaA KOCTb, [Ba MO3BOHKa. 

AuarnHuos. Creronepan c yepe- 
nom fo 130—140 cm aAnuHok. Huxkuaa 
YeJIOCTb B OOWIACTH COWIeCHOBHOH Biau- 
Hpl Goslee BbINYKa C MelMaJIbHOH, 4eM 
C slaTepambHOH crTopoHbl. IZnpuna 
CHJIbHO BOrHYTOH CYyCTaBHOH BilaQHHbl 
10—12cm, JuwuHa 5—6cM. SayHaAA 
cTeHKa CycTaBHOH BlaMHbl KpyToO pac- 
nowlowKena, BbICOKad B OOWAacTH TMOCT- 
KOHJMJIOMAHOrO OTPOCTKa HU NocTemeHHO 
MOHW2KaeTCA B Me@\HaJIbHOM HalipaBuJe- Puc. 2. ® parmMent HWKHeH Bale tay 
saa Perpoaptukyi1 PHbIH ip ae reas De etn eee 
cnerKa OTKJIOHCH B Me€AHaJIbHOM Ha" / _narepanbuaa crenka peTpoapTuKysp- 
npapnenuu. Ero juuHa 14—16 cM. noro orpocrka, c. d— sma jaa jempec- 
JlopcabHad MOBepXHOCTb peTpoapTu- COPHBIX MBILIIL 
KYJIAPHOTO OTpocTKa HeceT rayOoKyio 
KOPbITOOOpa3sHy!O AMY WIA elpeCCOPHBIX MBIIUI, aTbVIOUHble — MbILLeIKH 
OBaJIbHOH CbopMBI, CHJIbHO BbIMYKsbI. Mx MakCHMaJIbHbIt AMaMeTp 4,5 cm. I[lo- 
3BOHKH OUCHb CXOMHbI Cc TakoBbIMM Mastodonsaurus giganteus Fraas. 


* Sror :parment Ont onucan KaK Mastodonsaurus sp. B cTaTbe aBTopa «K Bompocy o co- 
nocTaBJieHHH Cpeque-, BePpXHeTpHacoBErx OTMOKeHHH UkanoscKxoro wu BawikKupcKoro Ipuypaiba 
(p neuyatH B JfoKmaax BbICUIe! UWIKOJIbI). 
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Cpeaqu Bcex paHee H3BeCTHEIX BHJOB MaCTOJOH3aBpOB HOBbI BUX Bbije- 
uiseTca HanOombluuMu pa3sMepamu. Ilo cBoemy CTpoeHHIO OH OH2Ke BCero K 
M. giganteus Fraas (°), Ho oTaM¥aeTca mpucyTcTBHeM ruyOoKOH BNaHHbl 
Ha JOpcaJIbHOH MOBepXHOCTH PeTPOapTHKYJIAPHOrO OTPOcTKa. 

Buausoctb M. maximus k M, giganteus Fraas no3BpomAeT OLeHHTb OTIO*Ke- 
HHA, B KOTOpbIX OOHapyxxeH M. maximus, Kak BepxXuH CpeJHero — HU3bI BepX- 
Hero Tpuaca. 


Ortpay, COTYLOSAURIA 
Cem. PROCOLOPHONIDAE Cope, 1889 


Pox Tichvinskia Tshud. et Vjush., 1956 
Puce. 3 


MectoHaxoXKfeunue. Ospar Kuisbin-Cait y nep. Anqpeeska. Byp- 
THHCKHH pation OpexnOyprckol o61. T4,, BeTsy2KxcKuH sapyc, Bepxu V 30HBI. 

Tonotun. CIY 104/2, ana dparmenta HHKHel YenIOCTH, NO KOTOPbIM 
pecTaBpupyetca NepeqHAA YacTb HUXKHEH UYenloOcTH BMVOTb AO KopoHonya 
(puc. 3). onomHuTeibHbI MaTepvan: 2Ba OOOMKa HWKHeH YesIOCTH. 

Juaruo3. JlopoibHo TOHKaA HWKHAA YeTIOCTD. 
Yrou Mexkly yemioctamu oKovio 80°. 1—4-f 3y6bI TOH- 
KHe, KOHHUCCKHE, OTKJIOHEHb! BHeped. Ilepequni Hau- 
Oomee Kpynubii. 5—7-H 3yObl NonepeuHo pacliMpeHbt, 
ABYXBepWIHHKoBbIe, 6-H Hu 7-H HaHOonee KPYNHBle. 
Puc. 3. Hwxuaa uemoctn 0-4 3YO. M@KHM KOHMUECKMH. 

Tichvinskia burtensis sp. Hospi Bu, Ou30K kK T. vjatkensis Tshud. et 

nov. 2 X Vjush. (*), u3BectHomy u3 T}, Oaccefina p. Batxu, 

u T. jugensis Tshud. et Vjush. (°), usBecrHomy u3 T?, 

Oacceliua p. lOr, Ho oOmadaeT Boome OMmpeseneHHbIMH OTAMYHAMH. OT T. vjat- 

kensis HOBbIM BU OTMUAeTCA KOJIMYeECTBOM JBYXBePUIMHKOBbIX 3yOoB HM Kpym- 

HbIMH pasMepaMH Nepesnero 3yOa, a or T. jugensis HecKOJIbKO MeHbILIMMU OO- 

ULMMH Ppa3MepaMH 4 HHbIM XapakTepoM Juddpepenwualiun 3yOos. Topa3qo Somee, 

YeM OT NpeAbITVULHX BUOB, HOBbIM BU oTmMuaeTca OT T. enigmatica Tshud. et 

Vjush. (4), u3BecrHo c Jloncxon Jlyku u xXapakTepusylouelicd MaCCHBHOCTbIO: 
MepeqHux 3yOos. 

O6Omune SamMeuaHHaA. Boblapanetca Nopa3uTembHoe OHOOOpa3zHe 
(payHbI NPOKOJOOHOB B HH2KHEM Tpuace Ha BocTOKe Esponelickoli vactu CCCP: 
OAMH H TOT Xe pox Tichvinskia pacnpocTpaHeH Kak B CeBepHbIx (Gacceiin p. FOr), 
TaK H B 1O*KHbIX (OacceiH p. Bypta) palionax, Oyayyu npexctapnen 61u3- 
KHMH BHamMu. Bowee peskoe oTmuuHe T. enigmatica, BO3MOXKHO, CBA3aHO C Ma- 
JleoreorpapuyecKHMH MPHYHHAMH, a MOXKET ObITb, HC BO3SPaCTHBIMH, HOO TOUHOe 
MeCTOHaXO*KAeHHe ITOH CPOPMb! HEM3BECTHO. 


CapaTosBcKHi rocyapcTBeHHbIM yHHEepcuTerT Tlocrynuto 
uM. H. I. UepupitiescKkoro 9 V 1958 


UMTHMPOBAHHASA JIUTEPATYPA 


* B. Tl. Bb im xk os, Bwana. MOH, 24, 2 (1949), 2 A... Burctpos,H.A.Eo- 
pemoes, Tp. Ilaneonton. unct. AH CCCP, 10, 1 (1940). * HW. A. Em pemos, tam xe, 2 
(1940). 4. K. Uy quuos, B. 0. Bewmxos, JAH, 108, M3 (1956). > B. Il. Baw- 


mkos, Il. K. Yyazuuos, JAH, 110, NI (1956). * E.Fraas, Paleontographica, 
36 (1887). 
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Hornann Akayemun nayr CCCP 
1958. Tom 122, N 3 


IMAJIEOHTOJIOIH ft 


B. E. PY)KEHUEB 


O HAXO)KJEHUM HA 10)KHOM YPAJIE POA DELEPINOCERAS 
(OTPA FOHHATHTOB) 


(ITpedcmaeaexo axademuxom H. M. Cmpaxcesim 10 V 1958) 


Tlepspili sksemnap, mpexcTaBastouuli pon Delepinoceras Oni Halinen Bpec- 
HOM (7) B IIupeneax, K 3anagy or Tasapuu; Or, Kotopomy oOpa3ell Obit Me- 
aH WIA onpeseseHHA, oTHEC ero K poxy Dimorphoceras, He yKa3aB BHOBO!? 
MHAaNVIeEKHOCTH. SaTeM [Ba HENMOJHBIX SK3eMMIApa OblIM Halifenbl Ha AwKUpoO- 
apOKKaHCKOH rpaHulle, B patoue Xacu-][pad. enenun omucan ux B KauecTBe- 
Boro BHAa Dimorphoceras thalassoide Del. (?), kK Koropomy npwuncaua w nH- 
HelicKHH OOpasell. ABTop oco6o OTMeTHJI MPH 3TOM, 4TO MO ONepTaHHtO soMa- 
HOH JIMHHHM HOBbIM BU OTMMYAaeTCA OT BCeX Apyrux MpekcTasuTenei Dimor- 
1oceraS H MOMKeT CUMTATHCA NpeMWeCTBEHHUKOM NepMckoro poda Thalassoceras. 
fa uden JlenenuHa oTpa2KeHa B BUJOBOM Ha3BaHHH. 

Muanep u ®épxHuu (*), yauTbiBaa peskoe oTunune D. thalassoide or Tunuy- 
IX MpefcTapuTeneH cem. Dimorphoceratidae, ycTaHoBuH HOBbIi pox De- 
pinoceras. [Ipu 9ToM aBTopbl NuCamH, YTO NocmeAHHH, MOXKeT ObITb, OnH2KE 
TaslaccollepaTHyaM, ueM K AuMopdollepaTuyaM. OTa ToUKa 3PeHHA Halla. 
‘OHUATeJIbHOe BbIpaKenue B «Treatise» (°), re pow Delepinoceras onucaH B Co- 
ape cem. Thalassoceratidae. 

He moxerT ObITb HHKaKOFO COMHEHHA B ToM, UTO Delepinoceras npelcTaBiner 
OObIH po, OMHAaKO OH He MPHHaAMexXuUT HU K ZHMopPollepaTuaM, HU K Tawlac- 
iepaTuHaM. OcHoBHOH mpu3Hak 2TOrO pola — cBoeoOpasHaA JIOMacTHaA JIH- 
If, KOTOPad B JlaJbHeliluem OyeT MOApOOHO OXapakTepH30BaHa; OHA Pe3KO. 
WWM¥aeTCA OT JIOMACTHbIX JIMHHH BCex WuMopdollepaTuHy u Tanaccolepatuy. 

nipeacraputeseH cem. Dimorphoceratidae BerBu BeHTpambHOH momacTH nep- 
HO JBy3yOuaTble C BO3MOXHbIMM MocTeLyIOWNMA ycoxKHeHHAMH, y Dele- 
noceras OHH Tpex3y6uaTbIe. K STOMY MOXKHO LOOaBHTb, YTO Hapy2XHaA OOKO- 
‘A lONaCTh B KaxKJoH rpymne pa3BuBaeTcaA aOcouIOTHO pa3MYHO. OueBudHo, 
poe O MpHHayeKHOCTH paccMaTpuBaemoro posa K cem. Dimorphoceratidae 
MafaeT, XOTA cTpaTurpaduyecKux MpoTHBOpeyHH Ha 9TOM MYTH He BCTPe- 
ocb 6p. [lepponavaibuble BbIBOAbI Ora u JlenenuHa, OCHOBaHHbIe Ha BeCbMa. 
WICEKHX AaHaJIOTHAX, MOXKHO MPH3HaTb OLWIMOOUHDIMH. 

Bmecte c TeM, HUKak HevIb3a cormacuTbcea c Munsmepom u Pépuutiem (°), Ko- 
|Pble OTHECIH PacCMaTpHBaeMbIi pod K ce. Thalassoceratidae, moTomy TO 
Kad rpymnupoBka ABHO MH rpyOo MpoTHBopeyHT CTpaTurpaduyecKkoMy MpHH- 
my. Pox Delepinoceras BcTpeyaeTca TOJIbKO B HWKHEHAMIOPCKHX OTJIOKCHHAX,. 

e. BPeMsA ero CYULeECTBOBaHHA CoBlaaeT C CaMbIM HavaJiIOM CpeHeKaMeHHO-- 
‘ONbHOH 9m0xu. Cem. Thalassoceratidae BOSHHKJIO B HadaJie BePXHeKAMeHHO- 
‘oubHOH am0xu. Ilo wmMetouluMcA WaHHbIM, PpOOHavaJIbHHKOM CeMelicTBa ObIn 
yi Gleboceras, HalieHHbIli B KuryseBckoM saApyce lOxnoro Ypaua. Y Hero Bet- 
[ BEHTpabHOH sloMacTH OblIM OYCHb y3KHe, MaHWeTOBHAHbIe, a Hapykuas 
‘KOBasA lolacTb — Gomee WMpoKasd, C MeIKHMM 3yOunKaMH B OCHOBaHHH. Bos- 
(KaeT BOMpoc, KaK CBA3aTb (usoreneTuyecku pose Delepinoceras u Glebo- 
Tas, CCIM M@KAY HHMH CYLUeCTBOBAa BPEMCHHbIM paspbIB, PaBHbIli ABYM C M10- 
‘BUHOM BeKaM (BepXHeHaMIOpcKoe, OallikKHpckoe MH MOCKOBCKOe Bpems). Ho 
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‘ec Obl MbI Jake mpeosomeiu ITO HeNpeoOMMMoe MpenATCTBHE, TO BOSHUK 6 
Apyroi Bompoc, Kak CBA3aTb 9TH POMbI, ECM Y NepBoro WONacTHaA JIMHHA Cpa 
HUT@JIbHO OUeHb COMKHAA, a Y BTOPporo — ropa3fo Gosee MpocTaA. CraBuTb BG 
“3TH BOMPOCbI, BEPOATHO, HET CMBICJIa, MOTOMY 4TO Delepinoceras pe3Ko OTJIK 
‘yaeTCA OT BCeX TaylaccollepaTHA MO OYepTaHHIO Hapy2KHOM JIOMaCTHOM JIMHMH 
-Y mpegcraputenel cem. Thalassoceratidae HaO6mt0laeTcA COBeplIeHHO OCOOBI 
THI YCIOXKHCHHA HapyXKHbIX oMacTeH, BKTOVaA HW YMOOHAJIbHY1O, MyTeM oOpa 
30BaHUA OObUIOrO KOAMYecTBa BeCbMa HeycTOHuMBbIX Mo dbopMe 3yYOUHKO | 
Huuero nogobuoro y Delepinoceras ner. lostomy Bpipod Muasepa u Pépuumg 
-ToxKe OCHOBAHHbIM Ha BeCbMa JlasleKOM aHaJIOrHH, BCBOIO OYepedb, ClesyeT Mp 
_3HaTb OLWIHOOUHBIM. 

Tlockobky nooxkeHHe paccMaTpHBaeMoro Poa B CHCTeMe OCTaBaJIOCb He¢ 
‘MpeevieHHbIM, HAM MpHUWI0Cb BbILeUT HOBOe CeMelicrBo Delepinoceratidae (* 
IIpu mocrpoenun obuel cucTeMbl Maseo30HCKHX aMMOHOHMeH OHO ObIJIO BKJI 
yeHO B cCocTaB Ooulbuoro Haycem. Dimorphocerataceae, oObeqHHABLUIErO JeBAT 
-cemelicts. B cBere HOBbIX HaOJIIOJeHHH, KOTOpble OyAYT M3JIO%KeHbI aJibille 
9TOT BONpoc Hy*XaeTcA B aibHeMWeH peBu3sHH. 


Pox Delepinoceras Miller et Furnish, 1954 


Tun pogxa—Dimorphoceras thalassoide Delépine, 1937, crp. 84 
TaOm. V, cbur. 6, 7, puc. (B TexcTe) 11—13. Huwxkuutt Hamiop ceBepo-3analHO 
Adpuxku. 

Auaruos3. PakopuyHa ToCTOMMCKOBHAHaA, HHBOJIOTHAA, C MaJIeHbKh 
yMOo. [lopepxuocTb paKOBHHbI MOKPbITa TOHKMMM MonepeyHbIMH CTPpylKaM 
-OOPa3Y!OULMMH BeHTPO-JaTepa/bHble BbICTYMbI HW BCHTPaJIbHbIi cuHyc. Bcex 2 
miacTe BoceMb mo ddopmyute (V, V,)LU: ID. Bersu BextpanbHow monactTn Ww 
pokue, Tpex3y6uatpie. Hapykuat OokoBax momacTb TowKe Tpex3yOuatan. ¥ 
‘OOHaIbHaA MOMAaCTh MaeHbKax, BOPOHKOOOpa3sHad. 

Bo3pactT. Huxuuit namiop. 


Delepinoceras bressoni Ruzhencev, sp. nov. 


Tonotun—IIHH Ne 455/330 *. 

®MopmMa (puc. 1 a —e). Pakopuna OHnbIx ocobelH uMeeT cyOctepu4ecky 
‘@opMy, Tak KaK OOpa30BaHa BeCbMa IIMPOKUMH, COBePUICHHO HMHBOVJIIOTHBIM! 
-oOopotamu. B xoe HHAMBUAyabHOrO pa3BUTHA MpOMCXORMAT 3HaUHTeJIbHI 
H3MeHeHHA: BbICOTa OOOpoTa BO3pacTaeT, WIMPHHa YMeHbllaeTcA, WHaMeTp yMOc 
XOTA HM O“EHb MeMVIeHHO, yBeIM4NBaeTCA. B pesybTaTe 9THX H3MeHCHHH PakG 
BHHa CTaHOBHTCA BCe Oouee MIocKOH. Bo B3pocIOM COCTOAHHUH PaKOBHHa TOF 
-CTOAMCKOBHAHAaA, CHJIbHO HHBOWOTHad. BeuTpajbHad CTOpoHa He OYeHb IMP 
Kaa, [paBWJIbHO BbIlyKiad. Bentpo-saTepasibHblli Kpal He BbIpaxken. Bo 
-KOBad CTOPOHa IWMpoKad, ymmoueHHad. YMOoHaIbHbIM KpalH oTUeTMMBbIM 
YMOouasbHad CTCHKa He OFeHb WUPoKas, Kpytax. YMOo HeOoMbUINX PpasMepoB 
Tlonepeuxoe ceyenue o6opota NomyamiMntHeckoe. | 


Pasmepnu J B TH Ay BIA WA Ay\Z 
No 455/320 169759390 3254 «678 0,56 0,47 10;10 
Ne 455/331 46,0 26,0 23,0 3,3 0,57 0,50 0,07 
Ne 455/335 14,3 8,2 40,4 0,6 0,57 0,73 0,04 
Ne 455/336 11,5 6,3 8,7 0,5 0,55 0,76 0,04 


Ckyabutypa. Tosepxuocth pakoBHHbl 1OHbIX OcoOeH uMeeT CeTUATYI 
'CKYJIbNTYPY, OOPa3oBaHHY!O MpOAObHbIMM HM MoMepeynbIMH peOpbIUIKaMH 
ocueqHHe OOpa3ylOT Ha BeHTPabHOM UM OOKOBbIX CTOPpoHaX OYeHb caObl 
CHHYCHI, a B IpOMeXKyTKe MeEKAy HAMM Takve 2Ke CaOble BbIcTyMbI. B xoge HH 


fo} 


* Bux Ha3BaH B “ecTb (panuyscKoro reomora A. Bpeccona, KOTOpHIH Hawea mepBptli 
“OX3EMIIAP, MpeAcrapasaounl pox Delepinoceras. 
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Puc. 1. Delepinoceras bressoni Ruzh., sp. nov.: @, 6 — 1OHpI 9KSeMMIAP 

N 455/336 (3 X); 6, @ — OHBIK 9K3eMIAP Ne 455/335 (3 X); Ha 1paBom 

CHHUMKe XOPOLIO BUCH MOPULMHUCTHIM colt; 0, e — ronotun Ne 455/330 
(HaTypaJIbHas BemuuHHA); HMKHU HaMiop AKTIOOHHCKOlt OOM. 


[AH.122, Ne 3, Pyxcnues 
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MBULYaIbHOrO PasBUTHA MpOROMbubIe PeOpbIWIKH OCMaOeBAaIOT, a MoMepeyHEle 
faHOBATCA Ooulee u30rHyTbIMH. Bo B3pocOM CocTOAHMH COXpaHAloTca, M0- 
HAMMOMY, TOJIbKO MoMmepeyHble CTPyYHKU, OOPasyloujNe 3HAYHTeIbHbIM BeHTPasb- 
bIM CHHYC, OFPaHHYeHHbI COOTBETCTBYIONIMMH BeHTPO-JaTepasbHbIMH BbICTY- 
amu. Ha toubix pakoBuHax XOpOUWlo pa3BUTHI Mepe2XKMMbI, PacHO/OXKEHHbIe B KO- 
wuecTBax TpeX Ha OMH OOOPOT; Cc BO3pac- 
OM OHH BCKope ucyesaior. OdbIYHO XOpollo 
HCH MOPULHHUCTHIN cuOn. 

JlonacTHaa muuua (puc. 2,a —e), 
‘apaKTepHble oOcOOeHHOCTH ONaCcTHOM JMHUH 


POABIAIOTCA OUCH PaHoO B OHTOFeHee. Jlaxe 
PH WuaMerTpe PpakoOBHHbl OKovIO 8 MM (puc. 2,a) Mia 
aMevaeTcA yIrvIOBaTOCTb JlomacTeli, KoTopaA 


aTeM BelleT K NOABMeEHHIO 3yOloB. BetBu BeH- 5: 
PalbHOH slomacTH Ha STO cCTaquu XOTA u | Pind 


IMpoKHe, HO BCe-TaKH He€CKOJIbKO y2xKe OOKo- aviv eVaae 

bIX JWoMactel. B xoye nocaelyouero pa3Bu- | nm @ 

MA HapacTaeT Tpex3yOuaTocTb somacreli, OE NS 6 

TBH BeHTPaJIbHOH JIOMacTH CTAHOBATCA BCe ~ he 
| Gi 


olee WHPOKHMH, pa3euslouee HX celio0 — 
ce Oolee BbICOKHM. Bo B3pocsioM cocTOAHHMM 
puc. 2,0, e) momacTHaAd JIMHUA BeCbMa CBOe- Be 2. HapyKapie Jlomacrupie MH 
Opasua. Bentpatbuad somactb cocrouT u3 Bey eee oe eeeee ae 
BYX OYCHb WIHPOKHX BeTBeH, Pa3sAeJIeHHBIX Il = 6,2 mm (2,5 x); 6 — 5K3emn- 
bICOKMM, HO Y3KHM CPe@QMHHbIM CeIOM, HMe- asp Ni 455/334 = npu J = 9,7 uM 
MUM NOYTH MapasenbHbIe CTOPOHB. Oru 1.) ~)s6— sKsemmnap Ne 455/339 
eTBH aCHMM€TPHYHO-Tpex3yOuaTble; cpekuni ee A shat 5 o ei 
yOell OWeHb JWIMHHbIM, KIMHOBUAHbIM, BHEUI- —14,0 mm u JJ=16,0 mm (uatypanp- 
MM — Ooslee KOPOTKHH, BHYTPeHHHH — CaMbIi Had Benuuuna); 0 — dK3emmIap 
‘opoTKuit. Boxosble 3yOUbIl oOblmHO MpHocT- eine nee B=23,0 Mm u Il = 
eHHbIe, HO HHOFa, Y BIIOJIHe B3POCJIbIX OCO- Ne 485/320 ne Sy oreo ee 
eH, cTaHoBatTca TynmbimMu. Ileppoe OoKoBpoe — 27,5 mM (0,75 X); HMKHAM HaMiop 
e€JIO HOBOJIbHO Y3KOe, YrvIOBaTOe, C NPHTYTI- AxtTwOnHcKolt oO. 
(CeHHOH BepumMHOH. HapyxkHad OokoBas J0- 
[aCTb HECKOJIbKO V2Ke BeTBeH BeHTPambHol slomacTH, ToxKe TpexsyOuaraa, 
ICHMMeTpH4Had; cpeqnui 3yOel JWIMHHbIM, WMpOKHM, KIMHOBMAHBIM , BHELI- 
(ali — OUeHb KOpoTKuHli, Tynoli, BHYTpeHHuli — pasBHT euje Oomee caa6o. 
3TOpoe GoKoBoe CeMO WiMpoKoe HM Hu3KOe. YMOOHAJIbHaA JOMaCTb OYCHb Ma- 
{CHbKad, BOPOHKOOOPa3Had, C OTPOCTKOM. 
CpaBpueune. Onucanuplii pug ovedb Onu30K K Delepinoceras thalas- 
oide (Del.). K coxkanenuto, nocmeqHuii BceqcTBue PparMeHTapHocTH MaTe- 
Mala OXapaKTepH30BaH HaCTOMbKO HelOHO, YTO MeTalbHoe CpaBHeHHe 
(eBo3MoxHO. B uacruocrn, wid aspukKancKoro BufaHe yKa3auHbl ake OTHOCH- 
eJIbHbIe pa3Mepbl, a OMacTHad JIHHUA 3apHcoBaHa HeOpexKHO u HeToUHO. Mox- 
{0 yKa3aTb BCe-TaKH, 4YTO MO CpaBHeHUIO C paHee ONMCaHHbIM BuAoM y D. bres- 
otli BeTBM BeHTpa/IbHOM MOMacTH, TaK 2Ke Kak uM OoKOBad JOMAacTb, HMeIOT Oosee 
\CHMMeTPHUHOe OUepTaHnue. : 
 MectonaxoxXeune. 48 2k3emniaApos Haliqenpt B AKTIOOMHCKOM 
,On., B Oacceline p. Kuu, no mpaBomy ckony oppara Kapi1-Liun, 48 9k3emmisA- 
)0B — Ha rpanutle OpenOyprekolt 061. u BauikupcKou ACCP, Ha mpapom 6e- 
very p. Ypan, Hampotus ep. KapausosKa. B o60ux MNYHKTaxX BO3pacT BMe- 
JalOUlMX W3BeCTHAKOB — HW2KHeHaMIOpcKHH. Cya mo CONYTCTBY!OWLMM aMMO- 
‘ouneam, D. bressoni pacnpocrpaHeH B COAX, 3ameratoujuX HeMOCpeACTBeHHO 
wpe 30Hb1 Dombarites tectus Libr. F 
V3 mpupexenuoro onmcanua BuLHO, YTO 1oHbIe ocobn D. bressoni no oOmet 
JOpMe PaKOBHHBI, XapakTepy CKYJIbMTYPbl, Nepe*KUMOB UM ApyruM oco0eH- 
OCTAM HeoObltalino O1H3KU K MpedctaBuTemAM poa Goniatites. Herb3a ve 00- 
\aTHTb BHHMAHHA HM Ha TOT (bakT, 4TO MepBoe OoKOBOe CeAIO Y BSPOCJIbIX ocobeH 
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OMMCaHHOrO Ba UMeeT TaKoe %Ke oveptanne, Kak y Goniatites, TombKO Oone 
IpuTyneHo B BepuiMHe. Bce 9To ropopuT o ToM, ¥To pod Delepinoceras npo 
u3ollen oT Goniatites u uro, cneqopatembuo, ceM. Delepinoceratidae Heo6xo 
MMO BKJIIOUMTb B COCTaB HadceM. Goniatitaceae. oe 

B wavase cpeqHeKaMeHHOYrOJIbHOM 3T0XH (HaMIOpCKOrO Beka) B Pa3BHTHI 
TOHHAaTHTOB MPOWCXOAWJIM BaxKHbIe M3MeHCHHA, KOTOPbIe NPHBeH K BO3HHK 
HOBCHHIO HOBbIX Ppyl, ropa3qo Gosee COXKHbIX MO CPaBHEHHIO C BH3eHCKMM!I 
mpeqkamu. Or nan6onee xapakTepHoro BepxHeBu3elcKoro poya Goniatite 
B 9TO BpeMA OTIeIHIHCh TPu CuOreHeTHYeCKHe BETBH, IIpeACTaBJICHHbIe CBOe 
OOpa3HbIMH HOBbIMM poslaMu. OTo, Bo-nepBbIx, Platygoniatites, orpaxkalomHl 
CaMYI0 BbICOKY1O CTaH10 B pa3BuTuH cem. Goniatitidae; no cpaBHeHHio c mpex 
KOM Y Hero Oblla Oouee MIOcKad pakOBMHa H Tropa3lo Oosee WHPOKHe BETBI 
BeHTPaJIbHOM smomacTu. Sto, Bo-BToppix, Delepinoceras, 3ac1y2kuBalOlWHH BO3 
BeleHHA B PaHr CeMelicTBa; y Hero, HapsAy C YMVIOWLeHHeEM PaKOBHHbI, MPO 
W300 HeoObl4aHHoe paclupeHHe BeHTPaJIbHOH JIONAaCTH, IPHYeM BeTBH TO 
ceHeli, Tak Ke Kak MH Hapy2kHaA OokoBad sOMAaCcTb, CTasM pesKO TpexsyOua 
TbIMH. STO, B Tperbux, Dombarites — pofonauanbuuk cem. Agathiceratidae 
peAcTaBuTesM KOTOPOrO Pa3BUBaJIMCb MYTeM TpeXuWIeHHOTO JeeHHA HapyX 
HOM SoKoBoH monactu (Dombarites —-> Proshumardites —> Agathiceras). B stoi 
cucteme po Delepinoceras HaxofuT, HaKOHell, CBOe eCTeCTBEHHOe NOMOKeHHE 


TlaneontomoruuecKult MHCTHTYT Hoctynusno 
Axkajylemuu HaykK CCCP 9 V 1958 


MTUPOBAHHAS JIMTEPATYPA | 


1B. E. Py xeuues, Bonn. MOU, org. reon., 32 (2) (1957). 2? A. Bresson 
Bull. Serv. Carte Géol. France, 14, Ne 93 (1903). ® G.Delépine,N.Menchikof! 
Bull. Soc. Géol. France, 7 (1937). * A. K.Miller, W.M. Furnish, J. Paleontol, 
28, N25 (1954). ° A.K.Miller, W.M. Furnish, Paleozoic Ammonoidea, B KH 
Treatise on Invertebrate Paleontology, part L, 1957. 
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Joraann Akagemuu nayx CCCP 
1958, Tom 122, Ne 3 


HHTOJOTH A 


ad 


A. K. PABYXA 


PEAKTMBHOE TOPMODKEHME KJIETOUHOrO AEJIEHHA 
AAPEHAJIMHOM B SNMTEJIUM POFOBULbI KPBIC, 
JIMWIEHHbDIX HAXANOUEGHHKOB 


(ITpedcmaeaeno axademuxom H. H. Anurkosoim 16 V 1958) 


B mocwequee BpeMA BOMPOCy TOPMOXKeHUA KETOUHOTO JleeHHA B OPraHu3Me 
2KMBOTHBIX MPH OomeBoM pa3paxkeHun yemsetcA Oobuioe BHUMaHue (17%), 
Ojuako MeXaHu3M peaKTHBHOrO TOPMOXKeHHA KJeTOUHOTO eeHHA B TKAaHAX 
pH Bo3sOyKeHHM XKUBOTHBIX JO CHX MOP OCTaeTCA HEMOCTATOUHO BbIACHEHHBIM. 
Muorve ucceqopaTeu mpufatoT OoubullyI0 powb B 2TOM Mpollecce ropMoHaM 
Ha NOveuHHKOB, B YaCTHOCTH allpeHasIMHYy, KOHICHTPallMA B KPOBM KOTOpOroO, 
Kak H3BecTHO (8), MPH Pa34paxKeHHM XXMBOTHBIX Ppe3KO MOBBIMAeTCA. 

IIpambim oKa3aTesbcTBOM TOpMossiero AelicTBHA alpeHamMHa Ha MHTOS3 
ABIIACTCA CHH2KCHHE MHTOTHYUCCKOMH aAKTHBHOCTH B TKaHAX pH BBeAeHHN ero 
B OpraHH3M UM MOfaBseHve KJeTOUHOTO JeeHHA B TKaHeBbIX KYJIbTypax (?, °) 
H B H30JIMpOBaHHbIX opraHax (1). KocBeHHbIM NOATBepKeHHeM 3HaveHHA allpe- 
HaJIMHa B PeaKILMH TOPMOXKeHHA KETOUHOFO JeJICHHA ABJIAIOTCA JaHHble O MaJlOH 
appeKTHBHOCTH apeHasIMHa Ha MUTOTHYeCKYIO AKTHBHOCTb B TeX TKAaHAX, Tye 
OoeBoe pa3kparkeHue He BbIZbIBAeT TOPMOX%KeHHA KeTOUHOrO AemeHuA (7, °*), 
O 3HaueHH apeHasIHHa B peaKIUMH TOPMOXKeHHA KJETOUHOFO AeeHHA TOBOPAT 
Take JaHHble Bysoy (7), KOTOpbili HaOmOfal yBeM4YeHHe MaccbI MO3roBoro 
BeulecTBa Ha 80% pu NOCTOAHHOM BO30y2KJeCHHH XKMBOTHBIX H OMHOBPeMeHHOe 
MayeHve MUTOTHYeCKOH aKTHBHOCTH Ha 60%. 

B nocaequee BPeMA JIA BbINCHEHHA POH HAaAMOYVCUHUKOB B PeaKTHBHOM TOP- 
MoxKeHHM KeTouHOrO Jenenua MH. A. Anoppm c corp. (*) ObiiM MOcTaBJIeHbI OMbI- 
TbI Ha MbllliaX, NOABepraBlIHXCA H30IAUMH HaMOYeHHKOB, H HaMH — Ha KPbI- 
-aX, JIMMeCHHbIX Hafmoueunukos (1°). 

Oxa3as0cb, UTO Kak H30/1A HA HaMOYeYHUKOB, Tak MW YJlasleHHe HX, He OKa- 
3bIBAA CYULCCTBEHHOFO BJMAHHA Ha OOulee YHCMO MUMTOTHYeCKUX Churyp HU CO- 
ITHOWMeHHe (a3 MHTO3A, Pe3KO OCMAaOMAeT PeaKUMIO TOPMOXeHHA KJIETOYHOrO 
[eleHHA MpH OComeBoM pa3AparkeHun *uBOTHBIX. IlomyueHHble WaHHble TOBOPAT 
) 3HAYCHHH TOPMOHOB HaMO4e4HHKOB B PeaKIHH TOPMOXeCHHA KJIeTOYHOFO [le- 
IeHHA. OHAKO OHM He alOT elle OCHOBaHHA YTBepXaTb, TO yasenue Hal- 
IOUCUHHKOB H3BPalllaeT PpeaKIWIO HMeHHO OylarodapA OTCYTCTBUIO apeHaluHa, 
COTA TaKOH MeXaHH3M HM JerKO ce6e MpeACTaBHTb, MOCKOJIbKY Y 3QOPOBbIX %KH- 
3OTHBIX alPCHaJIMH OKa3biIBaeT TOPMO3Auee BAWAHMe Ha MuTo3bI. J]na Toro 
iTOOb! yYOeAUTLCA B 3HAYeHHM apeHaduHa B MCXaHH3Me peakTHBHOFO TOPMOXKe- 
IMA KJIeTOUHOTO eeHHA, HeOOXOAMMO OblIMO NOCTABHTb CMelMaJIbHble HCCJe- 
[OBaHHA Ha XKMBOTHDIX, JIMIMCHHbIX HaMOYVCYHHKOB, C BBeAeHHeM HM ajipeHa- 
iMHa. Ecuim B 9TOM Culy4ae apeHasMH OKaKeT Takoe Ke TOPMO3AuLee BAMAHHE 
ia MHTO3, KaK HM Y HOPMAJIbHbIX 2KMBOTHDIX, TO, 3HAUHT, YaleHne Hanouey- 
[MKOB MIpeOXPaHAeT KUBOTHBIX OT OOBINHOM PeaKIHH Ha OOb HMeHHO NOTOMY, 
TO MPH 9TOM B OpraHH3Me He OOpasyeTcA alpenasuH. 

Onbitbl NpoBOAWIMCb Ha OevIbIX Kpbicax-caMuax, Becom 100—120 r. 3a Boe 
yTOK JO BBeJeCHHA alpenaMHa XKHBOTHDIC MOABepramHcb onepalun ABYXCTO- 
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poHHero yaeHud HaqnovewHukoB. AApeHaHH BBOAMIH NOAKOXKHO H3 pacuer 
1 u 0,1 mrua | kr Beca xuBoTHoro. Uepes 40 MuH. Mocue BBeAeHHA alpeHaHH 
XKHBOTHBIX YOMBaIH OTCeCYeHHEM TOJIOBLI, Tia3Hble AOJIOKH SHYKJICMPOBaH 
(buKcupoBasu B #KuKocTH bysua. Totasibubie mpemapaTbl POrOBUUb! OKpaluu 
BaJIHCb 2KeIe@3HbIM TeMaTOKCHIMHOM Ho ScBouny. Iloycuer MutoTuyeckux du- 
ryp mo dasam mpousBogxuica B 150—200 nonax 3penus. B Kamo cepuu Ha- 
PAY C MOMOMbITHDIMM KPbICAMH, JIMWCHHbIMM HaMO“CUHHKOB, B KOHTpoe 
HCMOJIb30Ba/IHCb euLe TPH PPYMMbI 2AKUBOTHHIX: B NepBY!IO U3 HUX BXOJMJIM KPbICHI,. 
JIMIMeHHbIe HaMOuewHHKOB, HO MoyuaBluNe BMeCTO allpeHasMHa u3KHOuOrH-| 
yeCKHH paCTBOP, BO BTOPYylO — MHTAKTHble XKHBOTHbIe, MOyYaBlNe Te Ke KO- 
JiMuecTBa afpeHaiMHa, WH B TpeTbO — HHTAKTHbIe KMBOTHBIe, MO YUaBUINe: 
BMeCTO aJ[peHalHHa (Pu3HOOrMYeCKHH pacTBOp. | 


Ta6Oauna 1 


Cpeuee 4nc0 duryp MHTO3a B SMMTeMMH POroBHUbI KpbIC 
(sa 100 nomeH 3peHus) 


aes O6mee unc- | 
BapuauT #uBoT-| II M A e ye ee 
HBIX duryp 
Hopma — WHTaKTHbIe KPbICbI AOS EZ ORO Tae OMG naa Om meee 
Bpegenve agpenamuua (1 mr/xr) 
Kpbicbl, JIHWICHHbIe  Hayio- 
YeUHHKOB 8 DES tS One LOOM otc 09,4 
MurakTuble KpbICbl 8 1,0 Alte, C74 2550 34,8 
Kourpouib — BBeeHHe (bu3Ho.st0- 
ruyeckoro pacTBopa 
Kpbicbl, JIMUIeHHBIe Hayno- 
YeUHHKOB Bh 843 22 20 Sal Vonon | a2oes LOMRZ 
VutakTubie KpbICbI So e487 45 Goes Serine 2ono 138 ,0 
Bpemenve aqpenauna 
(0,4 mr/xr) 
Kpbicbl, JIMMIeCHHbIe- HayO- 
yeUHHKOB 12 Onl dt 9 OSs e28a9 Gane 
VntTakrHble KDpbICcbr 6 CRO tig) | SON aA se} OD, 2 
Koutpoub — BBeqeHHe (pu3Kos0- 
rHuecKoro pacrBopa 
Kppicbl, JIHUIeHHEIe Hagmo- 
Ye YHHKOB 52, 15S8, OL 2one | 2a Balas 
VMurakTHble Kpbicel Sy) AO eas | Aah Boa ie 


IIpumeuanne. I[]—npodasa, M—meradasa, A — anaca3sa, T — Tenoda3a. 


Pe3ybTaTb! OMbITOB CBeeHEI B TAO. 1. MaTepuas oT rpynnbl 2KUBOTHBIX, He 
NOLBepraBlINXCAH HHKAKMM BO3eHCTBHAM Tepe ukcallveH MaTepnasa, Puk- 
CHPOBaJICA OJMHOBPeMe€HHO C MaTepHasiOM, 3a0HpaeMbIM Y TMOJOMbITHBIX KpbIC. 
M3 ta6n. 1 oruermuBo BUHO, YTO y TAKMX XKHBOTHBIX UNCIO Mpoda3 u Metatba3s 
mpeoOayqaeT Ha YNCIOM Nocwekyiomux cTaqul — anacdba3 u Tenodas. Muyn- 
BUAYaIbuble KONeOaHHA YHCA MHTOTHYECKUX PUryp Y OTebHbIX KPbIC MocTU- 
raloT WHPOKUX Pa3MaXOB, OMHAKO COOTHOLWeHHe Mey (ba3aMH MMeeT CXOJHDbIM 
XapakTep. . 

Kak BugHO u3 TaO. 1, BBeeHHe (u3HOMOrMYecKOrO pacTBopa (3a 40 Muu. 
To (ukcalluu POroBHullbl) MHTAKTHBIM MH Oe3HaNOUeUHHKOBbIM KPbiCaM He MpH- 
BOJMWIO K CYLLCCTBCEHHbIM H3MCHCHHAM MUTOTHYeCKOH akTHBHOCTH. CpefHee 
YHCJIO MHTOTHYeCKUX uryp Ha 1O0noneH 3peHnsa KoneOanocb B Npemenax 107,1— 
145,6 u WpakTuyecku MOUTH He OTMMUAaMOCb OT CpesnHH BeNMYNHbI OGuero UnCIA 
MUTOTHYeCcKHX Guryp (136,2) y wHTaKTHBIX %*uBOTHEIX. Henb3A Oblwio Takxe OT- 
M€THTb 3€AM€THBIX OTKJIOHCHHH WM B COOTHOWeHHM (a3 MUTO3A B MHIOTHYeECKHM 
IMKe. 
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Ha Bpeyenne allpeHaiuHa WHTaKTHbIe H GesHaNOYeUHMKOBbIe KPBICbI pearu-- 

BaJIH MOUTH OAMHAKOBO 3HaYHTeJIbHbIM CHW2KeHHEM OOULeErO YHCIa MHTOTH- 
-KUX PHrYP MH W3MeCHCHHEM B COOTHOUWICHHH OTACIbHBIX ()a3 MHTOSHI, BbIpa- 
HOILEMCA B PeSKOM CHWKeEHHM YnCa Puryp ABYX NepBbIx (pas Denenusa (mpo- 
3 MU MeTatpa3) NPM OTHOCHTebHO COXPaHUBUeMCA UNCIe NoCMeLHUX (bas (aHa- 
3 H Teslotas), T. €. HMea MECTO peaKUMA TOPMOXKEHUA KeETOUHOFO eweHusA. 

Paccmarpupad JlaHHbie Ta6n. 1, MOXKHO 3aMeTHTb, UTO Covlee BbICOKaA 03a. 
peHauua (1 mr/Kr) npuBoguT u k Gonee 3aMeTHOH peakIMN TOPMOXKEHUA Ksle- 
HHOrO AeleHHaA. Kpome Toro, oTMeyaeTca Gouiee peskoe TOPMOXKeHNe MHTO- 
YeCKOH AKTHBHOCTH Y HHTAKTHBIX 2KHBOTHbIX; N10-BAAHMOMY, 3TO CulelyerT OOb- 
HUTb JOOaBOUHON osoli alpeHasuHa, NocTyMatouero B KPOBAHOE PycuO U3. 
JNOYCUHHKOB. 

AvaJIM3 MOJYYeHHBIX JaHHbIX H COMOCTaBeHHe HX C Pe3ybTaTaMU Npesbl- 
mux pador (° ,°) NoKa3biBalOT, YTO KPBICHI, JIMIN€HHbI€ HAANOVeUHHKOB, B OT- 
T Ha OoeBoe pasparkeHue MOUTH He pearMpYIOT CHHXKCHHEM MHTOTHYCCKON: 
THBHOCTH, M@XKly TEM Kak Ha BBeeHHe apeHasMHa TakKe KPbICbl OTBEYUAIOT 
3KHM TOPMO2KeCHHEM KJI€TOUHOTO AeeHHA, MO CYULECTBY HE OTMMYAICLLMMCA OT 
KOBOrO Y HHTAKTHBIX XKMBOTHBIX, NOJYYMBIWUX Te %*Ke NO3bl alpeHanuHa. STO: 
le pa3 NOATBepxfaeT NpecTaBseHue, UTO B M€XaHH3Me PeaKTHBHOFO TOPMO- 
eHHA KJICTOUHOrO JeJIeHHA B OTBeT Ha Oosepoe pa3fpaxkeHve 3HauHTebHaA 
WIb IIpHHaexKUT apeHaIHHy, BblIOpacbiBaeMOMY B KPOBAHOE PycJlO HB. 
JAOUCYHHKOB B MOMeHT OosleBOoro pa3sApaxeHus. 


Ileppprlt JlenuurpaycKkui MeqHUMHCKHM MHCTHTYT Ilocrynuo 
um. UV. I]. Ilapnopa 14 V 1958 
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Jloxxagnr Akagemun Hayr CCCP 
1958. Tom 122, Ne 3 


THCTOJIOV'H: 
E. Tr. ABPAMOBA | 


PA3BUTHE LIMTOBUAHOM DKEJIESbI HW PHMO®H3A 
Y BPOH30B0H WHAEMKU | | 


(ITpedcmaeaeno akademuxom H. H. Il maaveaysenom 5 V 1957) 


Vi3yuenut0 pa3sBuTuda u (PYHKUAM WLMTOBUAHOM *Kenesbl u runodusa TOC | 
“DLeHO GoubIOe KOIMYeCTBO MCCeEOBaHHH, B KOTOPbIX KpoMe OObINHOrO MOP 
_ JlOPHYeCKOFO TeCTHPOBAHHA, MPOM3BOAMIOCb XHMHYeCKOe OMpeemeHHe HO 
B TKaHAX, OMpeseneHHe XHMM4eCKHX HMHTHOMTOPOB Hu aBTOpaduorpadus. 
TH Mopdomoruyeckan AudPepeHUupoBKa H FOPMOHAJIbHaA AeCATeMbHOCTb YK 
SaHHbIX 2Kele3 HaHOosee NOHO H3yYeHbI y Kyp u romy6e (1-1°). Heo6xoqum 
-OJHaKO, OTMETHTb, YTO B OTHOIMeCHHH CPOKOB Hauala OOpas0BaHuA TOpMOH 
B ULMTOBHAHOH x%Kere3se u MepeqHeH Jone runodu3a B SMOPHOHAJIbHbIN MepHe 
Ppa3BHTHA NTH B JMTepaType AO MocMeqHero BPeMeHH CYMeCTBYIOT MPOTHBOP 
‘UMBbIe JaHHble. HegocTaTouHO pa3paOOTaHHbIM OCTaeTCA HW BaxKHbIM B TeOpe’r. 
YeCKOM OTHOLWIe€HHH BOMpoc O (u3sHoOMOrH4eCKUX KOPpeNAWHAX MEKZY WUT 
-BUHOH %Kemes0H wu MepeqHeH ome runou3sa B paHHuH mepuol 9MOpHOHad 
HOrO pa3BuTuA MTHY. OHH aptoppl (*,15 ) nomo*wUTeIbHO PelllaloT STOT BOTIPG 
‘Tora Kak Apyrve CuuTalOT, YTO Ha PaHHUX CTaqMuAX IMOPHOHAJIbHOrO PasBUTY 
MeKAY runodu30M WH WMTOBHAHOH xene30H emule He CyulecTByeT (u3HOOrHY 
‘CKHX Koppemauu. B mane RaibHetiuel paspaOoTKH NOcTaBJIeCHHbIX BOMpoce 
HapAAy Cc HEOOXOAHMOCTHIO KOMMIeKCHOFO NPHMeHEHHA B HCCIeEAOBaHHH pasJT 
HbIX METONOB, OOJIbLIOH HHTepec MpeACTaBIAeT BKJIOUHTb B paccMoTpeHue Oon 
paclUMpeHHbId Kpyr (OPM %KMBOTHHIX, XapaKTePH3YIOWLHXCA PasJIMUHbIMH OM 
_JIOTHYeCCKUMH OCOOeHHOCTAMH. 

B wacTosueH paOoTe u3yueHbI THCTOreHe3 HM FOPMOHAaJIbHad NeATebHOC’ 
ULHTOBHAHON XKesesbl H MepesqHeH omu runodu3a y Opouw30BohH uueHkKu, K 
TOpad B HMHTepecylouleM HaC OTHOWeHHU AO MocelHero BPeMeHH OCTaBawat 
MOUTH COBCeM He HCCyIeqOBaHHOH. Kak u3BecTHO, HapaAy c APyruMu MpH3H 
KaMH, 9TH MITHIbI OTMYAIOTCA OT KYP TakKe OoJIbWIeH MPOMOMKUTEMbHOCTS 
‘CPOKOB 2MOPHOHAIbHOrO pa3sBUHTHA. OnucbiBaeMble HHKe HCCIeAOBaHHA Obl 
MpoBeeHb!l Ha 2MOpHoHaX OpOH30BOH HHAeHKuU B BO3pacTe OT 3 Zo 28 cyTok. J 
8-cyTouHoro BOspacTa AA uCCeOBaHHH Opanucb WebHble 3apOsbILIM, KOT 
pbie PUKCHPOBaHCb CMeCbIO CNMpTa, POPMasHHa M YKCYCHOM KUCOTHI, a OKP 
WIMBaIHCb OOPHbIM KaPMHHOM C Mocmedyoulell MoKpacKOH aHHJIMHOM CHHUHI 
‘C 9-cyTouHoro BospacTa WIMTOBUZHAaA *Kee3a u MepeqNAA AoA runodusa bu 
CHPOBaJIHCb OTJeIbHO WeHkep-PopMosom umn 10% dopManuHom. Muxpock 
MMYeCKNe NpelapaTbl WIMTOBHAHOH 2Kee3bl OKPallluBasMCb TEMaTOKCHJIHHOM I 
Bémepy ¢ oKpackot 903HHOM HM a3aHoM No Teiiqenraiiuy, cepuambubie xe cpe3 
Mepequei Jou runou3a OKpauiuMBalucb a3aHoM. IIpouecchl 3aKnalKu u LM 
(bepeHUMpoBKH yKa3aHHbIX 2%Kele3 W3yYaHCb MYTeM OOBIYHDIX MHKpOcKOM 
YeCKHX UCCJIeOBaHHH MmpenapaToB. Hauano cekpeTopHol eATebHOCTH I 
TOBHQHOH 2Kele3bl ONPeMeAOCb C NMOMOMIbIO pakuoakTuBHOoro fiona (J)! 
na storo c 6 no 14 cyrKu uHKyOalluu OMHOKpaTHO WIMpHueM B ALO BBOLUNO 
10 0,5 cm® pacrgopa pagquoakTuBHoro fiowa B qo3se oT 2,3 Jo 2,5 uCu. ep 
5 “aCoB NOce HHBEKIMM Y 3apombiueli, HauuHad c 9-cyTouHOrO Bospacta, H 
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SICK AIMCh UHTOBHAHBIC 2Kee3bl H HaKJICHBaJIHCb Ha MpedMerHoe creKkao. 
Ha TO Ke MIpeAMeTHOe = CTeKIO JIA KOHTPOIA MoMemanca . paBHbtit 
10 oObemMy KycoueK MbBIIUbI win nMoUKH 3apompiua. Y  3apompuueli 
sonee =paHHero  Bospacta JWI  uCCeMOBaHUA Opaicx yuacToK ex 
30HbI =PaCNONOKeHHA IMTOBMAHOH xenesbI. ITlocne npeaBapuTenbuoti 
TONCYIIKH HW MNOKPbITHA OObEKTA IWeMIOMAMHOM K  HeMY NpukJapiBa- 
TaCb BbICOKOYYBCTBHTeIbHaA MeIKO3epHUcTaA boronmenka. Msroropen- 
ibld TaKHM MeTOJOM IIpetapaT Ha 8—9 Heli ynaKoBbiBaICa B Hel pOHUMaeMyio 
a cpeTa YepHylo Oymary. TopMowasbHad aKTHBHOCTbh LMTOBUAHOH 2KeWe3bI 
aPOMPIa ONPeMeAMaCh NYTeEM H3MepeHHA OapaOaHHbIM OKYJIAPMHKPOMeTPOM 
3BICOTHI SMUTeEIMA MH WHaMetpa douwuky- 

MOB. OHOBPeMeHHO H3YYasaCcb H CTPyK- 

fypa CeKpeTOPHbIX KJeTOK WMTOBHAHOL Taoauna 1 
KenesbI. Llnromoruueckaa uddepex- Bo3spacTHble H3MeCHeCHHA BBICOTEI SnMTeIHA 
(upoBka Mepesuek Jou runodu3a u3y- 4  BHyTpeHHero WMaMetTpa  (oJWHuKyJIOB 
lalaCb MeTOJOM ompelereHuA KomMUe- ILMTOBHAHOK *KeNeSbI y 3MOPHOHOB OpoHso- 
STBEHHOFO COOTHOWICHHA MEY passHy- ramen 

IbIMM THNaMH KweTOoK. Jina 2TOrO Ha 


<a2K LOM ABawWaTOM cCcpese runomu3a Bospact, Yu cao Buicota aes 
3 4 nNomAxX 3peHHA No,CuNTHIBaOCb cytox | sw6puonos|,,2oe rue || @oasuxy- 
KOJIMYCCTBO Pa3JIMYHBIX THIMOB KJIeTOK. SRE 
_ Mecneqopanua noka3ainu, UTO WHTO- 

3MHad 2%ene3a yY OpoH3soBol MHeuKu 

sak JIaplBaetca Ha4cyTKH. Y 7-],HeBHO- ie : a ee 
O 3apojblla OHA Y2Ke NOMHOCTHIO NOL- 18 6 7,16 7,93 
a3eAeTCH Ha TBe JOM WU YrpauyHuBaer 19 7 7,40 8,95 
*BASb C TMOTKOH.. Ha 9 cyTKu B *Kenesy 20 7 7,86 11,65 
3PacTalOT COeCAMHUTeIbHad TKaHb HW KPo- ‘3 : ise oo 
3CHOCHBIC COCY/JIBI. C 9Toro BpeMeHu 93 9 7,96 1500 
iacTyliaeT u Auddepentuposka KeTou- 24 8 7150 17,20 
WIxX TaKel. Ilepppie mpusHaku FopMo- 29 8 7,44 19,24 
{aJIbHOH aKTHMBHOCTH ULMTOBHAHOH *Ke- : rat ae 
1e3bl Y JMOPHOHOB OpOH30BOH HHeHKU 98 i 5,80 20.80 


iaMu OOHapyxKeHb! Ha 11 JeHb nHKyOa- 

Iuu. B 9TO BPeMA B HIMTOBHAHOH Kewe- 

se yxKe HMEIOTCA MeKHe Kalu xpomodoOuoro Kosova. XapakTepHo, uTO 
‘OT 2Ke CAMbIM pe3YIbTAT HaMH Obl NosyYeH HW Mp WPHMeHeHHM MeTOa ayTo- 
Januorpaduu. Hakonexue pafuoakTHBHOrO Hosa B TKaHAX ULMTOBAHOL 
Kejle3bl Tak7Ke Hacrymaer y ll-cyrouHoro s3apogpua.  J\nddepentuposKa 
DOJLIMKYJIOB B ILMTOBUAHOH 2weNese y 8aposblila OponsoBoli HHAeHKuM HacTynaer 
ia 13 cyTKu. XpoMobwsbHble CBOHCTBa KOJJIONA, HaUMHae? MpHooperaTb TOIbKO 
ia 14cyrTKu uuKyOattuu. Maccopoe o6pasoBaHue (ouMKy0B HayHHaeTcA Ha 
16—17 qeHb nHKyOallnH. B 9TO BpeMA KOON OKpPallinBaeTCA B OEQHO-rouly- 
Jolt UBeT, COMep2xKUT HeOoMbUIMe BakyoMH HU OOMaMaeT Ooee 2%KHAKOH KOHCH- 
‘TeHILMeH. 

V3 ra6n. 1 puguo, uro na 16—17 yenb nHKYOallnH 9NuTeNHH CPoHKYIOB 
jocTuraer BbICOTEI cooTBeTCcTBeHHO 5,58 u 6,66 uw. C 18 no 25 enb nHky6a- 
(MM HacTyMaerT Oosee 3HauNTebHad BakyOuMsalHA KONNONa U ambHenuee 
MBeNudeHue BbICOTHI 2mNTeMHA OT 7,16 no 7,96 vu. Murepecuo, uTo, HaunHasa Cc 
(8 THA WHKyOauMn, B x*xeNese OOHApyKUBaIOTCA OYAPH U3SJMBUIeErOcA H3 (POJWIN- 
‘yow Kosmouqa. Bo sropoli mepHo 2MOpvoOHabHOrO PasBUTHA 3apofbillia 
; IUTOBUAHOi 2%eese HeEMpepbIBHO MpoTekaeT Mpollecc OOpasoBaHUuA HOBbIX 
bDOWINKYIOB. XapakTepHo, 4TO y 3apofpllleH Ha 26—27 [eHb HHKYyOallun Ha- 
TylaeT pe3Koe Maeve TOPMOHaJIbHOM AKTHBHOCTH UMTOBUAHOH 2KeTesbl. 
CneTku (oMMUKYAAPHOFO SUMTeEMUA B ITO BPCMA CHJIbHO YIWIOUalOTCA HM BbI- 
OTa UX K 27-cyTOUHOMY BoOspacTy YMeHbilaeTcaA oO 4,89 wu. K MomeHTy BbIJIY II- 
leHua, y 28-HeBHBIX 3apoOfplllel, AKTHBHOCTb LIMTOBHAHOH 2Kese3bl BHOBb 
AMCTHO HOBbIIMaeTCH H BbICOTa SIMTeIHA YBemMUNBaeTCA NO 5,8 wv. 
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2 Baxas 844 


Y 3apospiua OpoH30B0H HHAeHKU NepeqHAA JomA runodu3sa 3akMablBaeTcsa 

Ha 4 leHb wHKYOalluH. Ona BO3SHHKaeT B Bue KapMaHa Parke, lpeAcTaBJAlo-. 
mero COOOK BLINAYMBaHHe CTCEHKH POTOBOH NOOCTH NO HallpaBJIeHHIO K OCHO-) 
BaHulo Mosra. Ha 5 cyTKH KapMaH PaTKe HaunMHaeT OTJeNATLCA OT CTCHKH M03. 
ra 3a cueT BpacTalouleH MexKy HHMM Me3seHxuMbI. Ha 6 cyTKu HacTynaeT HH-) 
TeHCUBHAaA MpomudepalluA KeTOK CTeHOK KapMaHa Parke. Kpome Toro, a6opauib- 
Had UaCTb KapMaHa HauMHaeT u3rHOaTbcA, BCeACTBMe Yero MpocBeT KapMaHa) 
Parke B MecTte u3rMOa cyxKaeTCH HM Tak oOOpa3yloTca 2 NonocTH: a6o-. 
PpallbHad HM OPasIbHaA, COOTBETCTBYIONIME OJHOHMeHHBIM JOIAM. OJHOBPeMeHHO! 
C 9TMM AuddepeHitupyioTca MaTepasbHble NOM B Buse HeOobUINxX rpedueh) 
uM perpeccupyeT KapMaH Ceccema. Hai 


Ta Osman 8 CyYTKH MHKyOalluH Oa3asIbHaA dacTb 
OpasIbHOH JOH Cy2KuBaeTCA, B PesyJIb- 
Bospacruple H3MCHeCHHA KJICTOYUHOTO COCTABa 6 a 9nuTenH JIbHBIET 
Tlepequeli Wom runopusa y sMOpHoHOB TaTe, wero OOPasyer%c HTC i 
OpoH3OBOH HHAeCHKH cTeOerb. B paccMaTPpHBaeMOM BO3pacTe; 
3aKlalka MepeqHeH oH is 
Kom | Koanuecr- |Koamuectso y2Ke U3rHOaeTCA MO MPAMBIM YIIOM K 
Bos- | Uneno | 6a39- | BO 203MHO-| TlaBHbIx 
pact, | sm6puo-| $7303 | dusts rane STIMTeIHaIbHOMY cTe6s10. B 9—10-1HeB-! 
Cytek | Hon nau) Sane = eee HOMSBOspacre TalepaibHbleylOuMmers lo iam 
B MIpoueHTax i 
pa3pacTaioTca, BCeCTBHe Yero BHOB 
‘ BOCCTaHaBJIMBaeTCA KOHTAKT M@EKILY 3a4 
17 6 0,4 3,0 96,6 KalKoH mepetHeH Jomu runodu3a 
{Basle Gar oil 0; Cotlatyndes ds slaw, 9 lad hoe 
19 7 fae 57 928 cTeHKOH Mosra. B 3TO BpeMA B 3akuazq 
20 6 1,6 6,3 92,4 Ky runodusa BpacTaeT Ooblioe KONH- 
24 9 1,7 8,7 89,6 YeCTBO KPOBeHOCHBIX cocyoB. O6uTe+ 
me 2 Ay He oe pallua SMMTeIMaIbHOrTO cTeOsA MpoTe 
oy 4 Tete ert ots 794 KaeT c 11 no 15 cyTKu. Takum o6pa30m 
25 vi 3) 17,0 79,8 y 15-cyTouHoro 3apofblllia CBaA3b rune 
26 5 2,9 1759 79,6 (bu3a C YvIOTKOM MNOJHOCTbIO yTpauK 
P| 5 tho) 19,8 78,6 BaeTcs. 
28 2 3,6 14,8 81,6 


Luddepenuuponka Oa30usi0B u 30 
S3HHOMUJIOB B NepelHelH ome runodus3e 
y 3apofpileli OpoH30BOH HHAeHKU HauyHHaeTcA OLHOBPeMeHHO. OTH KsIeTKH BUep 
Bble OOpa3yloTcs B le*bamnuecKkon Joe runodusa y 17-qHeBHoro 3apospima. He 
19 cyTKu Oa30pusbl uv 203HHOdubI HayMHaloT AuddPepeHuMpoBaTbeA U B Kay 
JaIbHOH ome runodu3a. Heo6xoqumo, ofHakKO, OTMeTUTb, UTO B paccMaTpuBae- 
MOM BO3PacTe 3TH KJIETKH OKPAalIMBalOTCA BCBETJIO- WIM TeCMHO-MaJIMHOBbI Be’ 
HM WMeIOT OBaJIbHY!IO, YJJIMHeHHYIO WH TpyliepuyHy!lo dopmy. Y Gosee TemHo! 
OKPaleHHEIX KI€TOK B ILMTOMIa3Me XOPOUIO BHA 3epHUCcToCTb. Apo 203HHC+ 
(PHNOB BCera PacMoMaraeTcA SKCICHTPHYHO MU COMepAHT HECKOIbKO SLLPbILUeK. 
Ba3ocduibl *%e XapakTepH3YIOTCA MHOPOYTOJIbHOH WIM OKPyrsoH dopmMck, WK 
TOMNa3Ma HX MOUTH He COLePHKUT 3epHHCTOCTH M OKPallMBaeTcsA B OneHO-rowy? 
6oH WBeT. OTH KIeETKH CHAO2*KEHbI PaciOJOXCHHHIM B ILCHTPe KPYMHbIM AAPOM, HMe- 
IOW[MM IY3bIpeBHAHY!O (OpMy H cosepxawHM 1—2 ayppuuKka. HaOmonzenua no- 
Ka3bIBal0T, UTO Ha IIPOTAXKeHHH BCero NepHoOda IMOPHOHAbHOrO PasBUTHA B Ie. 
peqHei oe Tumodusa OOHapy2KuBaeTCA MHTeCHCHBHOe Pa3MHOXKEeHHE KETO 
HbIX 3JIEMeCHTOB, MIPHYeM JleeHHe HX OCYULCCTBIACTCA MPCHMYULECTBeEHHO aMu: 
TOTHUECKH. Kpome Toro, c 18-2HeBHOrO BO3pacTa, B MepestHel Mowe runotuse 
OOHapy2xKUBaeTCA MHOPO CBOeCOOPaSHbIX IWMCT, SalOJIHCHHbIX IIPeCHMYULeCTBeHH 
CBeTJIO-FOYObIM KOJJIOHJOM. OTH WHCTHI Yale BCTpeyaloTcA B IWedanuuecko 
yacTH runodusa. Kpome wucr, B NepeqHel one runodu3sa o6napyxuBaloTc 
Tak2Ke 3aMOJIH€HHble KOJWJIOHOM allMHH. JlaHHble 10 H3MeHeHUIO KJICETOUHOFO CO 
cTaBa Nepequeh Mou runodusa mpwBeseubl B TaO. 2. OHH NoKa3sbiBaloT, UT 
Ha IIpOTA2KeCHHN BCerO SMOPHOHAIbHOFO PasBUTHA HaOOMaeTcA ycueHHaA "nad 
(pepeHiMpoBKa XpoModuiop 3a cueT xpomooOos. Tlocmequve na npoTsxKeHnt 
BCero 9MOPHOHAJIbHOrO Mepwoa COCTAaBIAIOT OCHOBHYIO MacCy KJICTOUHBIX 93u1e 
MCHTOB TlepeflHelH JomwH runodu3a. 

M3 ta. 2 BUAHO, 4TO CoeprKanne Z03HHOPHIOB u Oa30c:us0B B MepeqHel 
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(one rumodusa HeMmpepbIBHO MoBblllaeTcA oO 23-qHeBHOrO BOspacra, T. e. NO 
fOMCHTA JOCTH2KCHHA INHTOBHAHON *Kesleso0H HanOowee BbICOKOM TopMoOHasb- 
io akTuBHocTu. Ha 23 cyTKu cojep2kaHue Oa30cus0B B NepesqHel Jose runo- 
bu3a MocTuraer HavOoublulelt BemM4YMHbI. C 23 AHA uM MO BbIYMIeHHA KOmNUe- 
‘TBCHHOE Cojlep2KaHne Oa30PuJIOB H3MeCHACTCA CHHXPOHHO C OTKJIOHCHHAMM Fop- 
AOHAJIbHOH PYHKIUWH UWLMTOBAAHOH 2*ee3sbl. 

IIpupeyenuble JaHHble MoKa3biBaloT, YTO y IMOPHOHOB OpoHsoBoli uHeliKn 
‘MHTe3 KOJVJOWa B WMTOBHAHOH xKelese HaYMHaeTCA NO OOpa3soBanna cbomsH- 
o. Ha mporsxenunu Oobuleli vactH 9MOPHOHAbHOFO PasBUTHA ULMTOBUA- 
ax 2kele3a HAXOMMTCA B BO3OYXKCHHOM COCTOAHHH, HU TOMbKO C 26 no 27 jeHb 
HKyOallHH HaOsOfaeTcA pe3koe MajeHHe ee TOPMOHAIbHOH akTuBHOcTH. Kos- 
TOM], B 3a4aTKe WWMTOBUAHOM *Kelesbl BOSHHKaeT NO LuddepenuupoBku 6a30- 
PUJIOB, HO eFO BakyOM3allMA HM Pas*KM2KeHHe NO BPeMeHH COBMaaloT Cc OOpaso- 
saHueM B llepesHen Jose runodu3sa 9TUX KseTOK. B JlambuHelleM H3MeHEHHA B KO- 
IM4CCTBCHHOM COOTHOMCHHH KJICTOUHbIX SJIEMEHTOB B NepesHel Wome runodusa 
pOTeKalOT CHHXPOHHO C H3MCHEHHAMU TOPMOHAIbHOH aKTHBHOCTH ULHTOBUHOL 

eJIe3bl. 


Kuesckuli rocyqapcTBeHHbili yHuBepcuTeT Tocrynuso 
um. T. I. WesuenKo SV 1957 
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1958, Tom 122, N: 3 


TPHCTOJIOTH F 


3. Tl. JKEMKOBA 


K BONPOCY O THNE MJIAWEHTbI KOWKH 
(Tpedcmaeaeno axademuxom H. H. Axnuuxoeoim 21 IV 1958) 


B uwactosujeli paSoTe mpousBeseHo uccyleloBaHHe TpodoOsacTa B MvialleHTs 
KOWKH, KOTOpPad, M0 HTepaTYPHbIM JaHHbiM (+ 1°), OTHOCHTCA, KaK HM I1aleHTE 
JIPYTUX XWULHbIX KMBOTHBIX, K 9HLOTEMMOXOPHaJIbHOMY THI. 

Bee uccsiehoBaTesiv YKa3bIBaloT, YTO MATOUHbIe KalHJIJIAPbl BMECTe C OCHOBHBIA 
BEILECTBOM COeHHHTeIbHOH TKAHH BXOAAT B COCTaB CeTasIbHOM MalleHTbl } 
BCTYMalOT B HeMOCpeACTBeHHbIM KOHTAKT c Tpodo6sacrom. Kpome Toro, HeKOTO 
pie aptoppl (°, °, 1°) cunTraioT u «rMraHTCKMe» KJI€TKH, PaCMOsO%KeHHble B a) 
OUPHHTHOM 4aCTH MalleHTbI, MaTepHHCKMMH, LewuayaibubimMu. Ha ocHoBaHHi 
9TUX WaHHblx BucnouKuk (°) npeAoxKuJI H3MCHHTb TEPMHH UW Ha3bIBaTb MalleHTe 
SHIOTeEMMOXOPHaIbHOrO THMa — Ba30XOPMaJIbHbIMH. | 

B pa6ote 6bi0 ucnomb30BaHO 80 KOLIeK pa3JIHUHbIX CPpOKOB OepeMeHHOCTH 
HauuHan c 1l qua. Matepuan d@ukcupoBancaA B wXuAKocTAX KapHya u_ La6a 
alia, WeHKep-popMose u 12% copMamuHe u 3asMBasICA B TapaduH. Cpes 
OKPallIMBasIMCb TeMATOKCHJIMH-903HHOM, reMaTOKCuIHMHOM Belrepta u Tertiqex 
Tala, MeTHJIrpIOH-MMpOHHHOM, 903HH-a3ypomM, mo Masnopu, @yry, Becr 
u XOUKHCY. 

Sapoblll KOWIKH XapakTepu3yercA WeHTPabHbIM THOM MMMaHTalun. T pe 
cpo6ylacT, He y4acTBY!ONIHH B PasBHTHH MvaleHTbl, OCTaeTCA CBOOORHBIM HU OOP 
3yeT BHeMIaleHTapHble OTACIbI MIOMHOrO My3biIpx, KOTOPble COxpaHAoTcA TT 
KOHILa OepeMeHHOCTH. 

Ha 13 enb TpocoOact uMMIaHTupyeTca BCTeHKy MaTKu (puc. 1). B x 
BpeMA TpotoOacT COCTOUT H3 JOBOJbHO KPYMHbIX, MeCTaMM BbICOKOMNPH3MaTH 
yeCKHX KJIeTOK, PaCcnoO%*KeHHbIX B 1—2 paya. B ux WuTonma3mMe comepxarTc 
6asouJibuble PpavyJbl u OowbWi0e OBabHOe Apo c 1—2 KpynHbIMu ApHIDA 
Kamu. Muorue KJleTKH HaXOMATCA B COCTOAHMH MHTO3a. KueTouHBI miacT Tpd 
(boOacta, MOMOcTMaHHbIM TOHKHM CJIOCM Me3CHXMMBI aJlaHTONCa, TecHO TIpH 
JleraeT K MOBEPXHOCTH CIM3HCTOH OOONOUKM HM B Bue CKaloK morpyxKaerc} 
B MpOCBeTbI MaTOUHBIX *eses. MaTounblit SNMTeIMH B MeCTe CONMpHKOCHOBeHH! 
¢ TpooOsactromM ucuesaeT. TpotboOsmacT mpuxoquT B KOHTAKT C CHJIbHI 
Pa3PbIXJIEHHOH, OTeCYHOM COCAMHUTeIbHOM TKaHbIO UM PpaClIMPeHHbIMH MaTé 
PHHCKMMH KallMIipaMu. B moBepXHOCTHBIX KaMlMJWIApax, YaCTH4HO OKPY 
XKCHHBIX TpooOslacToM, CHa¥asla HaGslOaeTca oTcOlKa, a 3aTeM H NOMHO 
ucue3HOBeHHe 9IHTOTeIMA. McuesHoBeHHe SHROTeIMA, KAaK HM MaTOUHOrTO ZTE 
JIMA, MO-BHJMMOMY, 3aBHCHT OT JH3Mpyloulero eHCTBHA Ha HUX Tpotbo6u1acra 

K 15 uO MaTepMHcKne KallWJIAPbl, yTpaTHBUIMe SHAOTeNUIi, BXONAT | 
cocTaB (beTabHO MalleHTbl H MpeBpawlaloTcA B WMPOKUe, KPOBAHbIe MaKyHI 
(YaCTO OHH MMeIOT HelpaBHJIbHy!Io (opMy), OrpaHM4eHHble KeTKaMu Tpoda 
Onacta (puc. 2). Cpequ Hux MecraMH BCTPeyalOTCA JOBOMbHO Ip aBHJI bHblh 
KaHaJIbl, KOTOPbI€ JIMUb y SMOPHOHAaIbHOH NOBePXHOCTH MWIalleHTbl paculy 
palorcad B MakyHbl. Kyerku TpooOuacta, KoTOpple orpaHuuuBaloT KPOBAHBI 
MpocTpaHcTBa (eTaibHOk MWialeHTbl, OOBIMHO KPyNHbI u oBabuHBI. Ilo cBoe 
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Puc. 1. Umnamantauus tpodbo6sacta B 
cusuctyio oOonouKy MaTKH. Kouka. 
BepemenHoctb 13 jue: 1 — Tpotpo- 
OnacT, 2 — Me3eHXUMa alaHTouca, 3 — 
COCAHHUTeIbHaA TKaHb CAM3uCTOH O6o- 
JIOUKH MaTKH, 4 — MaTepHHCKHe KPpoOBe- 
HOCHDIe § Kanusaappl, 5 — MaTouHpre 
*Kesle3pi. Merusrprou-ntHpounn. Ox. 10, 
06. 20 


Puc. 3. MeraibHaA MaweHTa 
KOUIKH B KOHWe OepeMeHHOCTH. 
Mecto mepexoza a6upHHTa B 


MpOM@KYTOUHBI CJIOH: 1— 
ruraHTcKkHe KJleTKH Tpotpo- 
6nacta, 2— KseTKH Tpoo- 


6nactTa, HMeIollHe CXOMCTBO C 

3HQOTeIHeM, 3 — KJIeTKH Ha- 

pykHoro cox Tpotobsacta, 

4—me3enxuma. Asyp II-903mH. 
Ox 7, 06. 40x 


JAH, T. 122, Ne 3, 7KemKopa 


Pue. 2. I]mauenta KoWKH Ha 
OepeMeHHOCTH. 
JaKYHBI, 


1 — rpodo6aacr, 


KemesHpiit 
Ox. 10, 06. 40 


cbo6acta. 


Be 


Puc. 4. Tlnaueuta kourku. Bepemen- 
HocTh 28 mHeli: 1 — Tpocbo6mact, 2 — 
Me3eHXHMa, 3 — JaKyHa, CojepKallar 
MaTepHHCKylo KpoBb (OKpy?KeHa KJIeT- 
kamu Tpoo6sacta),; 4 — CKaqKH 
cnu3uctoh o6om0uKH MaTKH, 5 — 9mHTe- 
jit MaTOUHBIX Kees. LTemMaToKCHJIHH- 
303uH. Ox. 10, 06. 10x 


15 jeHb 
= 
HanOJHeHHbIe  MaTepHHCKOU 
KPOBbIO HM OFpaHHYeHHbIe KeTKaMU TPo- 
reMaTOKCHJHH. 


BeMUHHE, POPMe MU OKpallIMBaeMOCTH OHM He OTMMUAIOTCA OT COCeMHUX, TeCHO 
MpHseraouldxX K HHM 93JIeMeHTOB TpodoOacra. TobKO HekOTOpble H3 HHX, 
pBCNeMCTBNe Nepexoka K HOBLIM YCJOBHAM 2XKM3HeMeATeENBHOCTH, CTaHOBATCA 
(Oojlee ymOULeHHBIMH. 

Kpaesple oTJembl NylalleHTbl rpanuyat c OoubUIMMM CKONIeHuSAMU MaTepHH- 
jcKolt KPOBH, H3JIMBUIeCHCA H3 MOBPeXKLEHHbIX TPoPoOacToM cocyAoB cuM3ucTor 
OOOOUKH MaTKH. OTH reMaTOMEI Y KOWIKH HOCAT Ha3BaHHe KOPHY4HeBOH Kalimnr. 
B WMTOMIASMe KJIeETOK BHeMMaleHTapHoro TpotoOsacta, Morpy2XeHHOro B 3TH 
(KPOBOH3JIMAHUA, BUAHbI MOPIOWeHHbIe SPHTPOMUTh!, a Ha Oowee MO3AHUX CTa- 
(uix OepemeHHocTH — KpOBsHOH mMrMeHr. 

| eraibHad Nallenta Obicrpo yBenu4uBaeTcA B PasMepax 3a CUeT PocTa TPO- 
((oOacTa, Me3eHXMMBI HM COCyOB 3apompua. 

K 20 quio OepeMeHHOCTH B TWalleHTe OTYeTIMBO pasHUaloTcA aOHpUuHTHbIIi 
}M MpoMexyTOUHbI oTZembl. B maOupuHTe cTpyKTYpbI, OOpasyemble Tpod:oba- 
TOM, HMeIOT Ha Cpe3aX BUA MONbIX TpyOoK, pacluupsAloOUuxXcA Y 9MOPHOHAMIb- 
HOM MOBepXHOCTH MvlallenTbl. OxnM oTyemeHbI! pyr oT Apyra wupoKkumu 
MmpocsioHKaMH Me€SeHXHMbI CO cia6O0 pa3BHTOM CeTbIO 3aPOJBIIeBbIX Co- 
VCYOB. 

| Ha stro craquu kueTKH Tpodo6macta, o6pa3ylomje saOupHHTHEle 
(TpyOKH, MMelOT MOUTH OMHAKOBble pa3Meppl Hu cbopmy. TovwbKo KjJeTKH 
BHYTpeHHero CJIOA, Monaatouue BCeCTBHe COMPHKOCHOBeHHA C Ma- 
TEPHHCKOH KPOBbIO B HHbIe€ YCJOBHA CYUeCTBOBaHHA, HaYHHalOT MpHoOperaTb 
\Apyrou Buy. Uactb KieTOK BHYTPeHHero COA M Telepb emje ocTaeTcA, KaK H 
npexke, KPyrvibIMH HW OBaJIbHbIMH. J[pyrue Ke ynowjalorca HW Ha Cpe3axX MMEIOT 
(BbITAHYTYIO, BepeTeHOOOpasHy!O HIM NomyayHHy dopmy. Mexzy kpyrapimu 
‘WM MCTOHYCHHBIMH KJIeTKaMH BCTpeyaerca PAT NepeXoHblx opm. YnoMeHue Kle- 
TOUHOLO Tela MPMBOAHT K YBeMYeCHHIO NOBEPXHOCTH COMPHKOCHOBeHHA C MaTe- 
PHHCKOH Kpopbwo. Bce kKleTKu TpooOmacTa, BHe 3aBHCHMOCTH OT HX pacnowo- 
XKeHHA, HMeIOT Oa30:uJIbHYIO WMTONMA3MY HW AOBOJIbHO CBeTIOe OBaIbHOe APO 
C KPYNOHBIMM ApbiliKamu. 

K cepequHe OepemMeHHocTH TpodoOsacT WaOupMHTa OTYeTMUBO uddepen- 
WupyeTca Ha TPH THNMa KJeTOK, CorsacHo UX WOKamH3alun. KnerkH HapykKHoro 
CJIOA, MOKOAULMeECA Ha Me3CHXMMe MeperopoOK, HMEIOT HH3KOMNPH3MaTHUeCKYIO 
tbopMy uw YacTO pacnouaraloTcsA B Ba cOA. BasasbHble OTeIbl 9THX KJIeTOK 
(OObINHO 3aHATHI AAPOM, a B alHKaJIbHbIX HaXOJATCA OAMHOUHbIe KPYMHble Ba- 
ikyouu. MexkerouHble rpaHulbl MeXKAY HAMM BbIparKeHbl He oTYeTMIUBO. Kaer- 
|KH BHYTPeHHErO CJIOA, OKPYKalOulMe MpPoOcBeTbI KPOBAHBIX JIaKYH MH KaHaJOB, 
hoTmHualoTcA Oosee BbITAHYTOH, BepeTeHOOOPa3sHOH HIM NoOWyyHHOH cdopMor 
M WeHTPaJIbHO PaCMOOXeHHLIM SAPOM. OJMHOUHbIe KJICTKH, PaCIOJIO%*KeHHbIe 
M@XKTyY Hapy2KHbIM HM BHYTPeHHHM CJIOAMH, AudepenitupyloTrcA B KpPyMHbIe 
| KPYrvIble 9JIEMeHTI, B KOTOPbIX OYeHb YacTO BCTpeyaloTcA MuTOSBI. LlnTonas- 
| Ma 9THX KJIeTOK OOHapyKuBaerT OasoHJIHI0 B WeHTPaIbHOH YaCTH KJIETKH BOKPyr 
sjipa. Onu MOUTH BCerla OKPYKeHbl TOHKHM Cj1OeM OeCCTPYKTYPHOrO BellectTBa. 
|B maOupuHTe KOJIMYeCTBO STHX KJIETOK BOSpacTaeT B HallpaBJIeHHH K OCHOBA- 
HUIO (peTasIbHOH MvaleHTb! WH CTaHOBHTCA 3HAaUHTeJIbHbIM B MpOMe2xKYTOUHOM 
coe. 

Bo sropoit nosoBpuHe OepeMeHHOCTH H3MeHeHHA B JIaOHPHHTHOM oTyee CBs 
3aHbl C NpOROMKAaIOMIMMCA POCTOM *eTaIbHOH NalleHTb! UM LambHehueh Rudde- 
|“ peHIMpoBKoli ee QleMeHTOB. TpyOKomoqoOnble cTpykTypb! TpocoOsmacta Mpo- 
JlomKaloT yBeinuuBaTeca B HHY. IIpocnow#Ku Me3eHXHMbI CTaHOBATCA y2Ke 
B TO BPeMA Kak CeTb 3apObIleBbIX COCYOB PpasBHBaeTcA cusbHee. K KoOHILy 
OepeMeHHOCTH JaOHMpHHTHbI OTLeN PeTabHOH NWwalleHTbl COCTOHT H3 TeCHO TIpH- 

jleraloulux pyr K Apyry TOHKUX TpyOokK TpodoOuactTa u OombuWoro KoMYeCTBAa 
ollmeTaroulux UX ZapOMbuueBLIX KanuIApOR. KannsApbl 3apombila TaK TeCHO 
pHiexkatT K TpooOacry, YTO MHOrMe M3 HUX OOHAapy2KuBalOTCA CpeflM 9w1e- 
MeHTOB HapyKHoro csIoA. KaerKH BHYTPeHHETO COA, BbICTHAaIOWIHe MpocBe- 
Thl KPOBAHbIX KaHaslOB JaOMpHHTa, BCe OouIbIe HM OoMbUIe HCTOHYAIOTCA HM MIPH- 
oOperaloT BHelIHee CXOCTBO C SHAOTeNHeM. KueTKH Toro Ke COA, HO BbICTH- 
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WalOUlHe TMPOCBeTbI IWHPOKUX JIaKYH, PacMo/lO%KeHHbIX yY IMOPHOHAIbHOH 110+ 
BePXHOCTH MvialleHTbl, TaK CHJIbHO He yMuomaloTcA. Kpyrable KpymHble K1eTK 
TpooOlacTa, 3aHMMaloUlMe WeHTPabHy!O YacTb TPyOKH, YBeMMUMBAIOTCA BCE 
6ombule u Gombe. HanOombuel BeEIMYHHbI OHH MOCTHFAalOT BO BTOPOH MOJIOBHH 
GepeMeHHOCTH, BCIeCTBHe 4erO HX M Ha3bIBalOT «PHraHTCKUMH». Cpe HUX BC 
yallle H Walle BCTPeyalOTCA KeTKH, COMepxKaujve mo 2—3 Apa, B TO BpeMa 
KaK MUTO3bI OOHApy2KHBAIOTCA BCe pexe HU pee. Mx WuTomia3ma uMeeT Tellepb} 
Goulee paBHOMepHY!O H CBeTIYIO OKpacKy HM MpHoOperaeT MeHuCTOe CTPOeHHe., 
B mpoMexkyTOUHOM CJ10e MwialleHTbl OHH YTPayHBalOT OHOPAHOe pelKoe pacno-, 
JOKeHHE WH OOPa3yIOT Pa3sIMYHOH BeJIMUYHHbI CKOMJICHHA, MeCTaMH IIpHHHMal0- 
ULHe BH OOWIMPHbIX MacToB, PpanuwaujNuX C MaTepHHCKMMH TKaHsMH (pH. 3)., 
Ilo cBoemy BHeLIHeMy BAY OHH MMeIOT GoblI0e CXONCTBO C WellHLyaJIbHbIMH | 
9JIEMeCHTAMH MaTePHHCKOM MWialleHTbl UeIOBeKa, XOTA M He COMep2KaT TINKO-} 
rea. STO CXOJCTBO, 10-BHAHMOMY, H MpHBeIO K TOMY, 4TO KJeTKH Tpodo-) 
OnacTa Obl MPHHATbI HeKOTOPbIMH HCCeELOBaTeIAMH 3a MaTePHHCKHe JelH-| 
Wy aJIbHbIe. | 

Kaerku Tpoo6sacta o6pa3yloT OeccTpyKTypHoe BelleCTBO, KOTOPOe C paH-} 
HHX CTA pa3BUTHA MalleHTbl OTKabIBaeTCA MPeHMYULeCTBeHHO B J1aOH-) 
PHHTe NO BHYTPeHHHM CwIOeM TpotboOmacTa, TpaHuyallero C MaTepHHCKOK 
KpoBbio. HanOoee MacCHBHBbIe M1acTbl BOSHHKAIOT BOKPYIF JIaKYH, PacMloJlO*KeH- 
HbIX Y IMOPHOHAIbHOH MOBepXHOCTH TvialleHTbl. BeccrpyKTYPHbIM BeLLeCTBOM | 
OKPyXeHbI «ruraHTCKHe» KJIeTKH JaOMPHHTa HW MpOMeXYyTOYHOrO CJIOA Mla-| 
WeHTbI. Ono compoBoxkAaeT HM KeTKH TpooOsacTa, MpOABHratouHecA 10 XoLy 
KPOBCHOCHBIX COCYOB B PuIYOHHY CKIaOK CH3uCTOH OOo0UKH MaTKH. IIpu 06- | 
pa6orke mpenapatos no Myry, ocoOeHHO B MaleHTax MO32HUX CpoKoB Oepe- 
Me€HHOCTH, OHO HMIIPerHupyerca CepeOpoM. OAHAaKO aprupoduJIbHble CTPYKTYPbi | 
He HMMe@IOT CXOJCTBA C BOJOKHMCTHIMH WIM PeTHKYJIAPHbIMH OOPas0BaHHAME 
OObIUHOH COCIMHUTeIbHOM TKaHH UJI Me3CHXMMbI, a MPHHMMalOT BUA Oecop- 
MCHHBIX pa3JIMYHOM TOMUMHbI TOMOreHHbIX MtacTos. IIpu ucceloBaHHN Mia 
IeHT Ha MYKOMOJHCaXapHbI 10 MeToLy XouKkuca SeccTpyKTYPHOe BeulecTBO JaeT 
NOJIOXKUTEIbHYIO PeaKILHIO. | 

B MaTepuHHCKOH mMialleHTe KOWIKH, B OTJHUMe OT TPbISYHOB H YeOBeKa, CJIM- 
3uCTad OOOOUKa MaTKH UMeeT BU, TOHKUX CKaoK. CoeqHHUTeIbHad TKaHb He 
MCIIBITbIBAeT JeUHLYaJIbHbIX IIpeBpauleHHH, a SMMTeNHH MATOUHBIX Kees Ha- 
KallJiMBaeT TuIMKOreH, TuMepna3supyetcA MW OOpasyeT Kak Ma3MOWHaJIbHble, 
TaK HU MHOFOCJIOHHbIe CeTeBUHbIe CTPYKTypbI (puc. 4). Oru crpyKTYPbI MocTenmeH- 
HO paspyllaloTca, WpeBpaulaloTrca B eTPHT HW BXOAAT B cocTaB 2MOpHO- 
Tpoda. 

H3yyuenue mialeHTbl KOUIKH M0 MOCAeLOBaTeIbHBIM CTauAM OepeMeHHOCTH, 
HauuHad C PaHHHX CPOKOB ee Pa3sBHTHA, BbIABUJIO pA OcoOeHHOCTeH. Bonpeku 
OOLMLEMPHHATOMY B3rVIALY OKa3alO0cb, YTO ZHAOTeMHM MATOUHbIX COCYOB He BXO- 
MT B COcTaB (beTaJIbHOM MWwIalleHTbl, a THOHET HW MCUe3aeT B NepBble AHH ee Cop- 
MHpOBaHHA, Kak WB IlalleHTaxX TpbI3yHoB. KpoBauble mpocTpaHctTBa (eTaIbHOu 
TJlalleHTbl BbICTIAHbI KI€ETKaMU TpodoOslacta, KOTOPble B HOBbIX YCJIOBHAX CYUIe- 
CTBOBaHHA H3MeHAIOT CBOLO (opMy. OHH CHJIbHO HCTOHUAIOTCA H BO BTOPOH MovIO- 
BHHe OepeMeHHOCTH MpHoOOpeTalOT CXOJCTBO C 29HROTeMIMAIbHbIMH KJICETKaMH. 
Kpynuble 9JIeMeHTbI, OOHAPY2KHBaeMble B JlAOHPHHTe HW MpOMexXYTOUHOM cI0e 
IJlalleHTbl, BHEWIHe OYeHb MOXO*KHE HA eWMAyasIbHble KJICTKU, ABJIAIOTCA TPo- 
(poOulacTHueCKHMH, a He COeAMHHTeIbHOTKaHHbIMH, Jellu,yabHbIMH, MaTepHH- 
CKHMH, KaK JO CHX NOP YTBepxXalOT HeEKOTOPble aBTOPHI. 

B cberaibHoH mialeHTe KouIKH TpocbobsacT MMeeT KJIeTOUHOe CTpoeHHe He 
TOIbKO B MeCTe CBOerO COCAMHEHHA C TKAHAMH CJIM3HCTOM OOOOUKH MaTKH, HO 
B MeCTe KOHTaKTa C MaTepHHCKOH KpoBbio. BeccrpykKtypHoe sBeulecrso, 
KOTOpoe OOHapyxKuBaercA B (eras b Hon vialeHTe KOUWIKH, He SABIAeTCH 
OCHOBHbIM BelLeCCTBOM COeAHHHTeIbHOM TKaHM MaTKH, a oOpasyeres KJI€TKaM 
TpodoOacta. 

Tlonyuenuble aHHble 3acTaBJIAIOT MepecMOTPeTb BOMpoC O MPHHawiexKHOCTH 
MvIaWeHTbl KOWKH K 9HXOTeEIMOXOPHasIbHOMy Tuy. Mcxoa u3 BbILIeN3I02KeH- 
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HOTO, MOXKHO CeaTb MmpeANouo#KenHe, UTO TWw1alleHTa KOWIKH OTHOCHTCA CKOpee 
K TeMOXOPHaJIBHOMY, YeM K 3HIOTeEIMOXOPHaJIbHOMY THITY. 


VucrutyT 9KCiepHMeHTasbHOH MeMILMHBI Tlocrynusio 
AkajleMHM Me/IMUMHCKHX Hayk CCCP 16 IV 1958 
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Jloxnagn Anxagemuu nayrx CCCP 
1958. Tom 122, N: 3 


THCTOJOPHA 
A. A, MAHHHA 
BKJIKOUEHME WM PACTIPEXEJIEHHE METHOHHHA S*° 
B FOJIOBHOM MO3IrE BEJIbBIX KPbIC 


(ITpedcmaeaeno axademuxom H. H. Axuuxosoim 4 V 1958) 


IIo COBPe€MeHHbIM TIpeACTaBJIGHHAM AKTHBHOCTb BKJIIOUCHHA B TKAHH HU Op- 


TaHbl MeYeHbIX AMHHOKHCJIOT OTpaxKaeT CKOPOCTb OOHOBJICHHA TKAHEBbIX Oes- | 
Kos (17°). Asropaquorpadusx, perucTrpupyaA BHedpeHue MeweHOM AMMHOKHCJIOTHL, | 


NO3BOJIAeT CBASATb UHTCHCHBHOCTb BKJIFOUCHHA H3OTOMA C OpeeJICHHbIMH MOPp- 


(poOrHYeCKMMH CTPYKTYPaMH Hi aTb TOUHYIO KOJIMYeCTBEHHY!O XapaKTEPHCTHKY | 


OOMeHHBIX TIpoleccoB He TOJIbKO B OpraHaX H TKAHAX, HO HU B KJeTKAaX. 


B nacrosimelt padore noctaBena 3afa4a MeTOJOM aBTopayuorpadun u3y4HTb | 


MHaMuKy OeKOBOrO OOMeHAa B Pa3JIMYHBIX OTAeaX HM HePBHbIX KJIeTKaX TO- 
JIOBHOFO MO3ra B3POCJIbIX KpbIC H B MepHO MocTHaTambHOorO pasBuTHA ux. Uc- 
cleOBaHHe MpoBeseHO Ha HOBOPOXKeHHEIX, 5-, 10-, 30-QHeBHbIX H B3POCJIbIX 
Kppicax. IlocrapjeHo 9 cepuit ombirop Ha 90 *xuBOTHDIX. B KayecTBe HHAMKa- 
TOpa IIPHMeHeH MeTHOHHH, MeYeHHBIM pawuoakTHBHO cepolt S**, KoTOpbIH BBO- 


IWICA MOAKOXKHO B MHAMKaTOpHbIX 203ax 10 0,5 wCu Ha rpaMM Beca. KHBOTHEIe | 


yOUBaJIMCb NYTeM JeKalluTalluu B pa3svIM4HbIe cpoKu oT | 4aca Zo 30 cyToK nocu1e 
BBeleHua u30Toma. AsrTorpadpl nomysanucb Ha XHAKOH sMybcuu Tuna P. 
B Kako u3 3 cepul oNbITOB BBeeHHe Me€THOHHHA KPbicaM, a Take WB 
HaHeCeHHe SMYJIbCHH Ha Cpe3bl MPOBOANMOCb OJHOBPeEMEHHO, YTO a0 BOSMOXK- 
HOCTb CPaBHHBaTb MHTCHCHBHOCTb BKJIIOUeCHHA He YYHTbIBaA pacnay M3oToma. 

PacnpefleneHue “30TONa M3y4asOCcb Ha KOHTPaCTHbIX HM CJIeOBbIX aBTOrpa- 
(pax; Ha KOHTPacCTHBIX aBTorpadtax HHTCHCHBHOCTb BKJIIOUeHHA PalMocepbl onmpe- 
enasacb Ha PoToMerpe M®-4 no mmoTHocTH NOYepHeEHHA SMYMbCHU Hal cpe- 
30M B @QMHMMax OrapHMuyeCKOH WKasibl, mpu 30-KpaTHOM yBemMyueHHH. Cre- 
JOBbIe aBTOrpadpbl OKPallUBaJMCb Pa3sJIMYHbIMM KPaCHTeAMU MU MCNOMb3OBaIHCb 
WIA THCTOMOFHYeCKOFO H KOJIMUECTBEHHOFO aHaJH3a BKJIIOUCHHA M30TONA B OT- 
JeuIbHbIe MOpdosoruyecKue CTPYKTYPb! TOOBHOrO MoOsra. 

AnaiusupysA aBTorpadpbl roJIOBHOrO MO3ra B3POCJIbIX KPbIC y2xKe yepes | uac 
Mocylé BBeCHHA METHOHHHA MOXKHO BUJeTb, YTO NOCMeEHHH BKIIOUAeTCA C He- 
OMMHAKOBOH HHTCHCHBHOCTbIO B pa3JIMUHble KJI€ETKH H OTembI Mo3ra. Hanmenb- 
mee KOJIMYeCTBO eFO BKIIOUaeTCA B Oes0e BellleCTBO MO3ra, CocTaBAA 2,6 B elH- 
HHWaxX MOKa3saHHAa Porometpa. Takoe xe KoMyecTBO S*° cosepxKUT MoveKkyA p- 
HbIM CIOH KOpbl OobWUHX NoyWapuk. B 2 pa3a Oombule HakanuMBaeTCA U3OTON 
B OCT@IbHbIX COAX KOPbI OoWbWIHX NonywapHh mo3ra. Ilo uyrencuBHocTH 
BKJIOYRHHA OCOOCHHO BBINEMAIOTCA MHPpaMHMAHble KJIeTKM AMMOHOBA pora H KJeT- 
KH JIBHIaTeIbHbIX AZep MpoAoMroBaToro Mosra, MpeBbllualoujue NO HaKOMJICHUIO 
usoTona Oeoe BellecTBO B 3—3,0 pa3a. Ene Gomee pesKoe MovepHenne SMYVJIb- 
CHM HaOylOfaeTcA Haj, MO32%KeUKOM, B KOTOPOM OCOOeCHHO BbIAeIAIOTCA KICTKE 
Ilypkuube u 3epHuctTEiit coH. [locnmequue no BKmOYeHMIO M30TONA MpeBbilaloT 
Oeoe BeujecTBO B 4 pasa. MonekyApHbili CoH Mo3>%KeuKa B 1-li vac CosepxKUT 
Pauocepy B OMMHAKOBOM KOJIMUeCTBE C OeJIbIM BeLLECTBOM, AKTHBHOCTb KOTO- 
poH, Kak 4 B OoubWMX NoNyWapuax, paBHa 2,6. UckntounTenbHO BbICOKaA aK- 
THBHOCTb BKJIIOYCHHA Me€THOHHHA B 1-H Yac OTMeUaeTCA B IMUTEIHH COCYAMCTHIX 
CIJI€ETCHHH 2KeYAOUKOB Mosra, B 6 pa3 MpeBblillaloujad Oes0e BeLLeCTBO. 

Uepes 2 yaca nocie BBeJeHHA H30TOMNA AKTHBHOCTb BKJIOUCHHA ero BO3pa- 
cTaeT BO BCeX OTJelaxX rouoBHoro Mosra. IlovepHeHHe SMybCHH Hal MovieKy- 
JIAPHBIM CJ10eM, Oe/IbIM BELYECTBOM OOJIbIUHX NOYWAapHi HW MO32%KeuKa TakxKe cTa- 
HOBHTCA Ooylee HHTCHCHBHEIM, B pe3ysbTaTe ero STH YUACTKH MO3ra_ Ha 2-ua- 
COBOH CTaMH He TaK Pe3KO BbIJeIAIOTCA, KAK 3TO ObIIO Ha YacoBol crannu. B re- 
yeHHe mocieqylouyux 4 4ac. YKa3aHHble COOTHOWIeHHA B HakonseHuu S®° co- 
XpaHAIOTCA. OHaKO HHTCHCHBHOCTb BKJIOYCHAA U30TOMa MpokouKaer MOBbI- 
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. 1. MuxpodotorpamMMpr aprorpatpos rosoBHoro Mosra Kppicel. A — KOHTpacTHpIit aBTorpady 
‘a, 6 "ac. Moce BBeACHHA payvomMeTHoHHHAa; 5 — KOHTpacTHpIli aprorpad mMo3sxKeuKa: a — 
KYIAPHEIH cok, 6 — kneTKH IlypKuHbe, 6 — 3epHUcTHI cmoli, 2 — 6enoe selllectBo, 
; ToT »#%e; B— KonTpactupit aprorpad cocyfucToro ciweTeHua GoKOBOrO *KeNyAouKa 
a, CpoK ToT xe; / — KOHTpacTHpI aBTorpad KJIeTOK JBHTaTeAbHAX Aep MpoLoroBatoro: 
a, cpoK ToT xe; J] —canegoBpon aptorpad, / uac Moce BBeeHUA M30TONA, Te Ke KeTKH; 
-CJleloBoH aBTorpad) Mo37KeuKa; @ — MOJICKYJAPHbIH CoH, 6 — KneTKu IlypKunbe, 
epHUCTHM col, 30 nHeH Mocne BBeaeHUA us0TONa; JK — ceqoBOH aBiorpad, nupamugnnie 
KJI€TKH AMMOHOBA Pora, CpoK ToT xe 


wiaTbca H vepes 6 Yac. Noce BBeeHHA MeTHOHHHA AOCcTHraeT CBoeroO MaKC 
“MyMa BO BCeX OTeaX TONOBHOFO Mosra, 3a HCKIOVeHHeM OeOro BelLeCTB 
'B nocmeqHeM MaKCHMaJIbHOe HaKOMeHHe U30TOMa HacTyNaeT TOMbKO Yep 
J—3 gua. Ha kontpacrubix aptorpadax (puc. 1, 5, B, J) wepe36 4ac. noe, 
_BB@JCHHA H30TOMAa OCOOECHHO OTYETJIMBO HIJIIOCTpHpyeTCA HEOAHOPOAHOCTh BKVIE 
yenus S®° B pa3IMUHble OTNebI HM KeTKH TosoBHoro Mosra. Ha puce. | A Jat 
.oOulat KapTHHa TONOxuMHyecKoro pacipexeteHusa S*° B roOBHOM Mosre KPbI 
Ha puc. 1 5 BugHo, YTO BKJIOUNBUINHCA H30TON, BOCIIPOH3SBOLA o6uyve vepT 
CTPOCHHA MO32KeUKa, OTPaxKaeT HHTCHCMBHOCTh BKJIOYeHHA PasMocepbl. B Mou 
KYJIAPHOM CJl0e€, HMEIOU[EM BOJIOKHHCTOe CTpoeHHe, pacipelesieHve H30TOI 
paBHoMepHoe. B 3epHHCTOM cCJ10e, COCTOALIEM H3 MIJIOTHO PaCHOOXKeCHHbIX Me 
KHX KJICTOK-3epeH, BKJIIOUeHHe H30TONAa Tak2xKe PaBHOMePHOe, HO Oosee HHTEl 
-cuBHoe. Han6ouee Ke CHJIbHbIM NOUePHeHHe 9MYJIbCHH OKa3aJIOCb Haj, Kpy) 
HbIMH P€KO PaCnOJIOKCHHbIMH KJIeTKaM 
Ilypkuube, KOTOpble Pe3KO BbIeAIOTC 
BbICOKOM HMHTeCHCMBHOCTbIO  BKJIIOUCHH! 
HeoguHakopoe HakolluieHue pauocep 
B Kope HM Oe0M BeleCTBe MO32KeuKa Hi 
‘ Onoda Benanxe (). Bxaouenne S*° 
om pa3IMUHble yuacTKH MO32%KeukKa (B eHH! 
(tle ge feyt Beyr Seyr Wey Wax MoKa3aHHA coToMerTpa) cocTaBulAe 
Jozapugm Gpement B Oe0M BemlecTBe 6,1, B MOJeKYJIA PHC 
coe 8,2, B 3epHHCTOM coe 17,3, B Kile 
Puc. 2. JiunHamuka uHakonseHua S35 g Kax Ilypkuube 2h Ouepu Ho HO, 
mosre. J — MoexKeoK, 2 — Kopa OoNb-  HonoHad AKTHBHOCTb BKJIOUCHHA MeTH 
WwiuxX Modywapu, 3 — 6enoe BellecTBo : ; 
HHHa B MOpdomorMuecKHe CTPYyKTYPp! 
oTpaxkalollad CKOpOcTb OOHOBJIeHHA Oe 
‘KOB, MOXKeT ObITh OOycTOBIeHa pa3/IHYHbIM (YHKIMOHAJIbHBIM 3Ha¥eHHe 
HeHpOHOB Mo3%KeuKa. OHako MW SIMIMTeIMH COCYHCTbIX CVIeTeHHH Key 
oukos Mosra (pue. | B) mposBaseT ocO6eHHO BbICOKYIO AKTHBHOCTDH BKJIIOW 
HHA MeTHOHHHAa, Jaxke HeCKOJbKO MpeBbllliad aKTHBHOCTb KwJeTOK IlypkuHt 
QTO, BEPpOATHO, OObSCHAeTCA (PYHKIMOHAJIbHbIMA OCOOeCHHOCTAMH STOO Opraik 
HMEIOILerO BECbMa BaXKHOe 3HAYeHHE JIA OOMEHHBIX MIpOleccOB HeEPBHOH CHCTeM! 

OrmeyeHHad HeosHoposHocTh BKsoueHHA S®*> B pa3smMUHble OTJeMbI TosC 
-HOrO MO3ra COXpaHAeTCA H JIA HePBHbIX KJIeTOK B Mpefelax Jake OHO 
cmon. PacnomoxKeHHble PAOM OAMHAaKOBbIe MO BeIMUNHe, tbopMe u PyHKLi 
KJI€TKH J[BHraTeIbHBIX Aep mpofomropatoro Mosra (puc. | J), KaetKu Ly 
KHHbe Mo3xeuka (puc. | E), mupaMuyHble KIeTKH aMMOHOBa pora (puc. | 7 
WaloT PasIMYHble KOJIMYeECTBEHHbIe MOKa3saTeH BKIIOUeHHA MU30TONA. Ilo-B 
-JMMOMY, OJHOSHAUHbIe 10 PYHKUMH WH CTPOeCHHIO HEBPOHBI, HaXOMACh B Pasi 
HbIX COCTOAHHAX, MPOABMAIOT HEOMMHAKOBY!IO AKTHBHOCTb B HAKOMIeCHH MeTH 
HHHa. ITH pasIM4uA MOryT OnITh AudPepeniupoBanbl M0 akTHBHOCTH Oen 
-Boro OOMeHa IlyTeM MOjcYeTa TpeKOB Ha OTAebHbIMH KeTKamMu. Maxcuma 
HbIt YPOBCHb BKJIIOUCHHA paluocepbl B TKaHM FOMOBHOFO Mosra CoxpaHAer 
4O TpeTbuX CYTOK, a 3aTeM Ha¥MHaeT MOCTeEMeHHO CHMKAaTbCA, YTO OTParxkel 
rpacbwyecku Ha pic. 2. 

IIpupeyqeHuble KpHBble XapaKTepH3YIOT Pa3IMUHA BKIIOUCHHA UH BBIBe 
Hua S*? B kope OombUIMX MouyWapuli, Mos2KeukKe u OesoM BenecTBe. CpaBHeH 
HHTeCHCHBHOCTH BKOUeHHA S*° B MepHoO HakOMIeHHA, MaKCUMyMa HM K KOH 
-ombiTa (Ha 30 JeHb) NaHo Ha TaGa. 1 (B eEXMHUWax MoKa3aHua doToMerpa). 

Ananu3upyaA KOMUeCTBeHHbIe MOKasaTeIH pacnpeleieHuA H30TOMa B p 
JIMMHBIX OTJeaX MO3ra B MO3HHE CPpOKH HeEOOXOJMMO MOAYEPKHYTD, ITO TH 
MUKa BbIBEeHHA €O IPOMCXOAUT MeMVIeHHO H TaK%Ke yKa3blBaeT Ha HeEOMHOP 
-HOCTb OOMeHa, OTMC¥eHHYIO B paHHue cpoku. B orenax Mosra, re MakcnMa 
HOC BKJIOYCHHE H30TOMa MPOUCXOMMNIO ObICTpO, Ha MO3QHUX CTaquAX aKT 
-HOCTb €fO CHH*KaeTCA No 4 pas, B TO BPeMA Kak B OeJIOM BeLeCTBe YMeHbILIeCH 
MO OTHOWCHHIO K MaKCHMaJIbHOMY YPOBHIO IIPOMCXOJUT TOMbKO B 2 pa3a HU 
30 MHIO OKa3blBaeTCA Ha TOM 2Ke ypoBHe, TO u Yepes | Yac. Tlostomy B 9TH at 
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BpemaA HaxoxKy. Besoe Kopa AMMOHOB | IIpoyosnro- KaeTkKu i ae 
5 B OpraHH3sMe BeCLILeCTBO pores ii BUSSES cristeT. 
nouly waputi por BaTbi MO3r IlypkuHbe neha 
1 ac. 2.10) 6,3 %)0) 5 10,4 Le 16,5 
6 ac. 6,1 Ne} 2 19,4 14,5 ie Del 7A oT 
30 Hel 2,6 3,4 9, 4,2 0,2 6,0 4,7 


M paciipeweyeHve M30TONa B Pa3JIMYHbIX CTPyKTYpaX CTaHOBHTCHA GOowee paB- 
OMEPHbIM, YTO OTYETJIHBO BHHO Ha MHKPocoTorpaMMax CyleqOBbIX aBTorpa- 
OB B MO3KeuKe H aMMOHOBOM fore (puc. 1F, KX) Ha 30 eHnb nocule BBeeHHA 
30Tona. MewieHHoe HCue3HOBeHHe AMHHOKHCJIOTHI H3 TKAHH TOJIOBHOTO Mo3ra 
OJITBepxKaeTcA Takke HW HaJM4HeM 
30TONa B KpOBH uMeveHH 9KCMepuMeH- 
AJIbHbIX 2KHBOTHBIX B TCEUCHHE WIUTeIb- 79 
oro BpeMeun. Ha 40 enb mocule BBe- 
SHA H30TOMAa PaHOaKTHBHOCTbh KPOBH 
neuveun coctapset 10% kK MaKCHMaJIb- 
OMY. 20 
Bkuarouenue S*® B TKaHb roJoBHOrO 


O3fa 2KUBOTHBIX JAPYyrHX BO3PaCTHbIX a 2 
VIM B Pa3sJIMUHble CPOKH Mocwe BBeNe- 1 \ 
AA U30TOMA NOBTOPHeT TY Xe HeOJHO- ‘f N 
N 
N 


OMHOCTb HAKOIMJICHHA eFO pa3JIHYHbIMU 
PlelaMH MO3ra, YTO H Y B3POCJIbIX 
pbic. OjHako Yy HOBOPOKJeHHBIX U 
JMHEBHBIX 2KHBOTHBIX BKIO"eHHe S*° 
ay pi at BH CMOS RONOK. UDO- Puc. 3. CpaBHuTeqbHad WHTeCHCHBHOCTb 
-XOMMT B MCHBINHX KOJHYCCTBAX, YCM gx niouenus S3° B rouOBHOM MO3re B MepHog 
B3pocubIX Kpbic, Ha 1O—15%. Ha-  nocraatanbuoro pasBuTua xKpbic. a — HO- 
OIJICHHe MeTHOHHHA B Oe@JIOM BeLLeECTBE BOPOrRKAeHHbIe, 6 — S-qHeBHBIe, 6 —10-qHeB- 
o3ra Y KPbIC 9THX BO3PaCTHBIX rpynn HbIe€, @— B3POCJIbIe KPBICHI; Noe yuepes uac 
nocule BBeweHHA, 6 — uepe3 24 yuaca mocse 
I-ro vaca moce BBeeHMA ero HaXO- BBeeHHA u30TONAa; 1 — cocyxucToe ciueTe- 
ATCA Ha OMHMHAKOBOM YPOBHe CO B3POC- Hue mo3ra, 2 — MO3%KeuoK, 93 — KJIeTKH 
IMM KPbICaMH, UTO BUAHO M3 pue. 3. [lypKunse, 4 — npogouropatyit osr, 
CHblad aKTHBHOCTh BKWIO“eHHA Me- ° — aMMoHOB Bike means 7 — GesIoe 
[OHHHa B Pa3JIHUHble OTLeJIbI POJIOBHOTO ia 
93ra 5-J[HeBHBIX H HOBOPOXKJCHHBIX KPbIC, BEPOATHO, CBA3aHa C YPOBHEM Anp- 
2PCHILMPOBKH HeHPOHOB HM COOTBETCTBYeT Mop(oIOrMueCKHM Pa3JIMUHAM HX. 
€PBHble KJIeTKH MO3ra HOBOPOXKEHHbIX MH 5O-HEBHbIX XKMBOTHBIX OTJIMUAIOTCA 
 B3POCJIBIX MJIOTHOCTbIO PacIOJIOXKeHHA, MCHbLUIMMH PpasMepaMU Aep WH WUTO- 
1a3Mbl H MeHbIIHM KOJIMYeCTBOM XpoMaTodusbHOrO BeulecTBa. Y 10-qHeBHbIXx 
BIC HelpOHbI Mo3ra 10 (PopMe MH Pa3sMepaM CXOMHbI CO BSPOCJIbIMU, HO OOva- 
OT MOBLILWeHHOH Oasoduineli WuTOMIAa3MBI, a 10 BKOUeHHIO S*° OKa3bIBaloT- 
- OAMHAKOBBIMH CO B3POCJIbIMH. 
O6HapyxKenHad HeOAHOpOAHOCTh pacipeeseHuA MeTHOHHHA B TOJIOBHOM 
3Pe BSPOCMIbIX KPbIC ABMHETCA 3AKOHOMEPHOH JIA BCeX BO3PaCTHbIX rpyiii. 
1a OTpaxKaeT [MHaMUKY MHTeHCHBHOCTH OeKOBOrO OOMeHa HU (PPyHKUMOHAaJbHYIO 
THBHOCTb pa3JIMUHbIX MOpcboOOrHyecKHX CTPYKTYp ToMOBHOrO Mosra. 
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| VWiacruryr 9kcrepHMeHTavIbHOH MEAMILMHbI Toctynuo 
AkajleMulu MeJMUMHCKUX HayK CCCP 28 IV 1958 
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THCTOJIOLHA 


Jleticteuteabupiii unex AMH CCCP H. I.) XJIONMH u H. M. UMCTOBA 


®OCPATA3HASA_ AKTHBHOCTb 3HAOTEJINA B TKAHEBbIX 
K YJIBTYPAX 


Tlocne paspa6oTKW MeTOLHKH, NOSBONAOMLeH peryAPHO NOWyuaTb 9HeEprHny- 
HbIM poOcT HU mpomMdepalluio SHLOTeEIMA B SKCMaHTaTaxX H3 KPYyMHbIX KPOBeHOC- 
HbIX COCYIOB B3POCJIbIX KPOJIHKOB, YCTaHOBJeCHHA eFrO FHCTOTHMMYeCKUX 
CBOHCTB H TKaHeBOM CHeWMPHyHOCTH, B YaCTHOCTH CTOMKUX Ka¥eCTBCHHbIX OTJIH- 
uHH OT KI€TOK COCAHHMTebHOH TKaHU (1~%), BcTasIO Ha O¥epelb JabHehmes 
BOSMOXKHO TULaTeJIbHOe MH pasHOCTOPOHHee H3y4eHHe STON BeCbMa CBOeOOpa3sHON 
TKaHH. 

B npempizyuyeh padore (*) Obi H310%KeHbI Pe3yJIbTAaTbI HEKOTOPHIX PuCTOH 
3HOIOrHYeCKUX HaOsOAeHHH Hal SKCNVaHTaTaMH 9HAOTeIHA. 

Kak moKa3aJIH Hallid YNOMAHYTHIe BbILEe OMbITLI, KPYMHble BeHbI OKa3aJlHch 
OCOOe€HHO YROOHbIM OObCKTOM VIA MNOJIYYCHHA 3HAYHTEMbHOrO KOJIM4eECTBa SHLO 
T@JIMAJIbHbIX KYJIbTYP, OTIHUAaIONIMXCA XapaKTePpHbIM POCTOM, KOTOPbIH MO! 
ObITb MpOAIeH C MOMOMLbIO PeryJIAPHbIX NaccaxkeH HM CMeH MKHAKOM (a3bl MUTA 
TeJIbHOH Cpe TBOBOJIbHO JWIMTeIbHOe BpemA (Oo 2—4 mec.) MH coxpaHAJ ope 
39TOM CBOM THCTOTHNHYeCKHH SHAOTeMaJIbHbIA XapakTep. 

Hacrosmee cooOmenve COepxKHT pe3yIbTAaTbl THCTOXMMHYeCKOTO UCCIeELe} 
BaHHA WeJIOUHOH WH KUCIOM PocdaTasbl B SHJOTeMHAJIbHbIX KYJIbTYPax H3 3aHer 
NOJIOM BeHbI B3POCJIbIX KPOJIMKOB. 

Ilo umMeroulHMcaA aHHbiIM, JHOTeEIMM MeJIKHX KPOBeCHOCHbIX COCYOB HW Kanu 
JIAPOB OOalaeT B HOPMAJIbHbIX YCJIOBHAX 3HAYHTEIbHOM, XOTA HW He OMMHAKOBO! 
B pasHbIX CJly¥aAX HW COCTOAHHAX, (poccbaTa3sHOM aKTHBHOcTHIO (°~*). YunTprBas 
BaxXKHYIO POJIb 9THX CPEPMEHTOB B MeTAOOJIH3ME KJICTOK, HEMOCTATOUHYIO U3V4eR! 
HOCTb (boccdbaTa3HOH AKTHBHOCTH B TKaHeBbIX KyabTypax (8-!°) uw orcyTcTBH 
B JOCTYNHOH HTepaType AaHHbIx O (PoctbaTa3ax B IHAOTeEIMH KPYMHbIX KpoBet 
HOCHBIX COCYIOB, PacTyujeM BHe OpraHH3Ma, MOMKHO CUHTaTb U3saraembli 
HWKe (PaKTHYeCKHH MaTepHal 3aCYXHBaIOWWM BHMMaHHA. | 

UactTulbl BeH BbICaKMBaJIMCb BO (PlaKOHbI B Pa3sBeeCHHYIO KYPHHYIO KPOBA; 
Hy!0 Ilvla3My Cc AOOaBJIeHHeM KYPHHOFO 9MOpMOHAabHOrO SKcTpakTa. JKuyKas 
chasa COCTOAJIa U3 CMeCH KPOBAHOM CbIBOPOTKH KPOJMKOB HIM YeOBeKa rpynny 


Puce. 1. [lonoxutesmbHad peakunaA Ha Wenounyto cboctdatasy no Tomopn. Yuactox sHq0Tenuaue 
HOH 30HbI pocta. 19-qHeBHaH KyJbTypa u3 3aqHeH Nonol Bens 10-mecsuHoro KpomnKa (6 THEN 
mocaie WaccakKa C BEIpesanveM). Xomogupit 80% cnupt. MnxyOaunsa 16 wac. Toranbunrii pend 
pat. Muxpodoto. 300 X 

Puc. 2. Peakuua na mesounylo dociatasy no Tomopu. YuacrKv SHLOTeMabHOL 3OHBI pocrd 
Xononnpi 80% cnupt. MukyOaunsa 20 uac. Totambupe mpenapatei. Muxpodro. 900 x. a- 
9-qHeBHaA KyJIbTypa M3 3aqHeH Momo Bens 10-mecaunoro Kposuka. Tlonomurenbuan peakue 
B Me€CTaX KJIeTOUHDIX Ppannu. 6 — 19-qHeBHaA KyMbTypa M3 3amHel nono Benn 10-mecauHoN 
KpoHka. Mutos. TlomowutenbHaa peakiMA B Xpomocomax 

Puc. 3. Peakutwa na Kucayw chochata3sy no Tomopuv. Yuactku du,oTeAMaNbHOl 30HDI Pocré 
15-qHeBHad KyJbTypa W3 3aqHeH Noo BeHbI PoLoBaOro KpowNKa (5 Heli Nocne naccaxKa c py 
pesanvem). Xonogupl 80% cnupt. Uaxy6anus 2 vaca. Torambupie mpenapatpi. Mukpodord} 
a@ — NONOMKUTENbHAA PeaKUMA B MHTePKMHETHYECKUX AMpax. 600 X; 6 — meratasa u @ — 3 
Joasa M¥TO3a; @ — MouepHeBuee Tenble PemMuHra; OTpHaTeMbHaA peakuMA B XPomocé 

MaX, MOMOKUTeMbHAA PeaKUMA_B MHTePKMHETHYeCKUX Apax 900 X 
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Puc. 2 
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AB v4 HeOombuOro KomMYeCcTBa KypuHOrO SMOPHOHAJIbHOrO SKCTPakTa, pa3sBe- 
MCHHbIX IHKAAKOcThIO Tupose. CMeHa xHAKOH cba3bl MpoM3BOAMMach Kable 
3—4 HA, maccaxKu Cc BbIpesaHHem — uepe3 2—3 Henenu. JIA uccneqoBaHna 
ACNOJIb3OBaJIHCb, KaK HW paHee (*), 9KCHIaHTaTbI pa3sHOro BoOspacta Cc OOWIMPHOL 
30HOH pocta, Oombulad nepuHdepwyeckad yacTb KOTOPOM cOCTOAMAa TOJbKO H3 
SHROTeIMA, Oe3 MpHMecH JIpyrux TKaHell. 

Kysibtypbi Obi (bUKCHpOBaHbI B TeYeHHe CYTOK OXvIaxKeHHbIM 80% cnup- 
TOM WH 10% HeliTpabHbiM (bopMasMHOM B pedpwxKepaTope HU MOCTe KpaTKO- 
BPCMCHHOM IPOMbIBKH B MCTHIJIMpOBaHHOH Boe OOpadoraHb! m0 Tomopu. JLpo6- 
Hai WHKyOallua B cyOcTpaTe c ruutepopocdatom HaTpua npu pH 9,3—9,4 
¢ M€HHaJIOBbIM Oydepom oT 6 Ko 24 vac. unpu pH 5—6c alerarubim 6ycbepom — 
or 30 Muu. no 4 yac. KoutpobHad nukyOallua B cyOcTpaTe 6e3 rmntepotbocipata 
He JlaBaJla MOJIOXKUTeIbHOH peakuHu. Ilocae o6pa6orku cepHHcTbIM aMMOHHeM 
M3 KYJIbTYP Obl MpPHFOTOBeHbI TOTaJIbHbIe mpenapaThl B PIMiepHH-xKeuaTHHeE 
UJIH MOCIe O6e3BOXUBAHUA AOCOJIOTHIM CNHPTOM HW MpOCcBeTJIeHHA KCHJIOJIOM— 
B KaHaJicKoM Oasb3ame. Hexoroppie KybTypbl (mocle OOpa6oTKH pHOoHyKuIea- 
30 WIM Oe3 Hee) OKpaliMBasucb remaTOKcHsIMHOM KapallllM WIM a3yp-203HHOM. 
[IpuMenssiach TakxKe HyKJleasbHad peakuna m0 Menbreny. 

Ilocne o6pa6orku Ha wjenouHy1o coctbaTa3sy SHLOTeMHaNbHaA 30Ha pocta 
Bcerla JaBaJla MOJIOXKUTeIbHYIO PeaKUMIO, KOTOPaA B pa3HbIX MecTaX OHO 
U TOM Ke KYJIbTYPbl HW B PaSHbIX KJeTKaX Oblla BbIpaxkeHa B HeOJMHaKOBOH cTe- 
eH. 

Tlocne 1—2-gacopoH uHkyOalluu Hameyamocb ca6oe noremHeHue. ScHaa 
peakWMA MOyuanacb nocie MuHKYyOalluu B TeyeHHe 12—16 uac. Uepes 20—24 
yaca OHA CTaHOBMJIaCb eye HHTeHCHBHEE pH TO xe OKaNH3aluH. B wuTonla3- 
Me YaCTH KJICTOK HMe1OCb MHOFO TEMHbIX TpaHyJ, COMepxaUIHX CePHHCTHIM CBH- 
Hell; B WPYrux SleMeHTaX OKPacKa WHTOMMA3MbI Oblia CBeTIee HJIM MOUTH OTCYT- 
cTBOBaa. KueTKH C CHJIbHOM NOJOKUTEMbHOM PeakWuel B WHTOMIAa3Me pacmo- 
Maraiucb BepemMexKKY co cJjadooKpauieHHbimu (puc. 1). Hepegko rpynnpl 
KJIETOK C CHJIbHO3SaYepHeHHOH WHTOMIa3MOl ObWIH BKPallJleHbl B y4aCTKH 3OHbI 
pocta CO CBeTOOK palleHHOH HW JaxKe nouTH OecWBeTHON WHTONMa3sMoH. Mectamu 
MONYYaJICA ACHbIM TeMHbIM PHCYHOK KJIeTOUHBIX rpaHul (puc. 2a). Onn Opin 
IPAMBIMHM HW MO POpMe OTMMYAHCh OT rpaHHll, MOMYYeHHDIX B TaKHX 2Ke KYJIbTY- 
pax MeTOoM cepeOpeHua. Oryero 3TO 3aBMCHT, MOKa CKa3aTb TpYAHO. S1Apa 
ObIIM BCer a OKpallieHbl, XOTA H mO-pa3sHomy. B Hux OKpacKa HacTyMadla paHb- 
me, 4eM B WuTONIasMe. B MHTepKHHETHYeCKUX ApaX HHTeCHCHBHO YePHHJlacb 
oo0UKAa, OOPasyA ACHBIM KOHTYP; COMep2KHMOe OKPallIMBalOCcb C Ppa3HOH HH- 
TEHCHBHOCTbIO. OObINHO Ha OOmLeM NMOTeMHeBLIeEM (OHE OTYETMHBO BbICTYMAaJIH 
HHT CHCHBHO OKPallleHHble AAPbIMKH HeEOAMHAKOBbIX pa3MepoB Hu (opMpl (puc. |, 
2 a), —TakHe Ke, Kak Ha mpenapaTax, OKpallieHHbIX TeEMaTOKCHJIHMHOM HJIM Xpo- 
MOBbIM JIaKOM TaJIJIOWMaHHHa, — MM MeCTaMH MeJIKa 3epHHcTOCTb, NowoOHaA 
roi, KOTOpand Kpacutca no Menbreny. Uactb Aep B KyMbTYpax, POCIIHX Oomee 
J—3 Heeb 6€3 MaccaxkKel C BbIPe3aHHeM, OTIIH4alacb pH TeEMHOM KOHType 
AeOObIUHO CBETJIbIM, MOUTH UJIH COBePpIIeHHO OeCCTpYKTYPHbIM CO/\ePpxKMMEIM, 
IMIUCHHbIM AAppuueK (pvc. 1). OuveBudHoO, 3TO Obl Te xe Camble OeccTpyKTYP- 
ible Apa, KOTOPble BHAHbI B KYJIbTypax JHAOTeHA Ha TOTAJIbHbIX Mpenapatax, 
0K PallleHHbIX TeMaTOKCHJIHHOM. 

Tlapanmenu3Ma M@*K]Y HHTeCHCHBHOCTHIO PeaKILHH B WMTOMIA3Me H COJepxKH- 
MOM HHTeCPKMHETHYeCKHX Aep He HaGsofanocb. HaoSopot, ocoOeHHO CHJIbHYIO 
yeakILHIO Ha wesouHyIo choctatTa3sy MaBala WHTOMNMa3Ma KJICTOK CO CBETJIbIMH 
JECCTPYKTYPHbIMH AApamu. 

Bo Bpema MuTO3a mpH OOpaborTKe Ha neOUHy10 (pocaTa3sy OYeHb HHTeCHCHB- 
10 YepHATCA xpomocompbl (puc. 2 6), YrO HeOMHOKPaTHO OTMeYaJIM MHOFHe aBTOPbl. 
3 paOotax 50-x roqoB momoOxKUTeIbHYIO peakUMIO Ha wleouHy1o docpatasy 
3 Alpax, B “YaCTHOCTH MOYePHeEHHe XPOMOCOM IPH MHTO8e, OObINHO TpakTYI0T 
(aK apTetakKT, OOYCJIOBJICHHBIN BTOPHYHOK alcopOuNeH, TaK Kak AHasoKpach- 
eIH Ha MHOrTHX OObeKTAX He MaiwT B AMPaX MOMOMKUTeIbHOH PeaKIHH Ha ULe- 
louHyro cbocdatasy (11, 1). 
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TlpumeHenne atlerarHo-cBuHuoBoro MeToxa Tomopy AA OOHapyxKeHHA KUC- 
no cbocatTasbl alo cyujecTBeHHO HHbIe pesybTaTb. Iloce 30-muHyTHOH 
HHKYOalMH MomyyaeTcA cya6oe MOTeMHeHHe HHTeEPKHHETHYeCKHX Aep, WHTO- 
lyiagMa ocTaeTcs HeokpaweHHoi. Ilocme uacoBolt H OcoOeHHO 2-yacoBOl MHKy- 
6alluH peaKUUA B ALpax NoO”yuaetcd Oomee HHTeHCHBHaA. Kpome Toro, MecTaMu 
JleaeTCA 3aMeTHbIM MOTeCMHEHHe WHTOMMIA3Mbl. OHO OYeHb YCHJIMBaeTCA MOCIe | 
4-yacoBolt HHKyOaluu HM cTaHoBUTcA Oomee AuddysHpm. Tlocae 2-yacoBow HH- | 
KyOallMH, KOTOPad B HalllMX OMblTax JlaBala HaWJIyUIMe Pe3syIbTaTbl, HHTEP- | 
KMHeTHUeCKHe Apa, UMeA peskHM KOHTYpP, He OOHapy2xXHBaIOT MOYePHEHHA O6O- | 
nouku. Mx coepxKHuMOe KpacuTca 10-pa3Homy. SL ApbILIKH B NOAaBuAIONLeM OONb- | 
WIHHCTBE Sep XOPOLIO pasM4HMbI (puc. 3 a, 6), HO MHTCHCHBHOCTb UX OKPackH 
HeowuHakoBa. MuHorgla OHM He TeMHee OKPyxKaloujero (OHa, XOTA HM BHHHI, | 
uHOra we TeMHee eFo. OHakKO OHH He ObIBAaIOT YeEPHBIMH, a JIMMb CBETJIO- WIM 
TeMHO-KOpHuHeBbIMH. UacTo okpacka (bona AJep HecmOWHaA, Tak Kak B HUX | 
XOPOMO pa3JIMYHMbl Me€JIKHE COBePLICHHO CBeTJIbIe TOUKH WM TeEMHBIEe rblOKH. 

Tipu mepexogle KeTOK B MHTOTHYECKOE COCTOAHHE NOJORKUTEMbHAA PeakUHA 
B Aipax Ha Kucay1o tpoccatasy ucuesaer. B KeTKax, HaXOMAMMXCA B MeTatpase, 
WM Telopase, Ha mpemapatax, 3aKJIOUCHHbIX B Oalb3aM, MMTOTHYeCKad Cburypa | 
MOUTH HIM COBeplIeHHO He pa3siNunMa Ha (poue KueTouHOrO Tesa. Tloce 3aKkJ0- | 
YeHHA B PIMIepHH YaeTCA paccMOTpeTb HEOKPAallieHHbIe XPOMOCOMBI Oslarosaps 
UX JpyroMy, 4eM Y WHTOMMAa3MbI, WOKasaTeJoO MpeJIOMJIeHHA. 

Ilocne QMTenbHOH MHKYOalluH MHOra HaOmoaeTCA OUeHb ciaO0e MOTeM~ | 
HeHHeE XPOMOCOM, KOTOPbIe, OJHAKO, YaCTO MpeACTAaBIAIOTCA Ooee CBeTIbIMH, 
yeM IWHTOMIa3sMa. SameTHOrO YCHJIeHHA MOTeMHeEHHA WMTOMIAa3Mbl BO BpemMs 
MHTO3a OObINHO He MpOucxosHT. ; 

OnucaHHble Bblille JaHHbIe, KaCaonjHecA MOJIOKUTEIbHOM peaKIMH Ha ULelOu- | 
HY!O (octbaTa3sy B HHTePKMHETHYUeCKHX ApaX WH XPOMOCOMAX MHTOTHYeCKUX u- 
ryp, B OCmemM COBNaaioT Cc HTepaTypHbIMH. B OTHOWIeHHH TOrO, OTParxKaloT IK 
OHH B KaKOH-TO Mepe HCTHHHYIO JOKaIH3allHlo (PeCPMeHTa WIM ABJIAIOTCH apTe- | 
(pakTaMH, MOJIYYeHHBIMM B pesyJIbTaTe BTOPHYHOM aCopOWuMH, CnpaBel MBB! 
BCe T€ COMH€HHH, KOTOPbIe BbICKa3bIBalOTCA UCCIeELOBAaTeAMH B paOoTax mocse,- 
Hero Bpemeuu (11, 1), 

IIpapla, 1p THCTOXHMHUECKOM BbIABJICHHH WLeEOUHOH (octbaTasbl B TKaHe- 
BbIX KYJIbTYpax MeTOJOM ToMOpH BepOATHOCTh HHTeCHCHBHOM BTOPHYHOM OKPacK# 
Aep B pesyuIbTaTe MepepacnpeeseHHA MPOAYKTOB peaKILHH He mpefcTaBsAerca 
OUeCHb BepOATHOH. OHaKO 6e3 JasibHelmero HCCIeELOBaHHA KYAbTYp SHAOTeEIMA 
Ha (boctbata3Hyio aKTHBHOCTb C MpMMeHeHHeM JMa3s0KpacnTeeH ompeleseHHoe 
cykeHne Obwio Obl NpexeBpeMeHHbIM. B OTHOWIeHHH NepBHUHOH, T. €. HCTHH- 
HOH, JOKaJIH3allHH KUCION cocdaTa3bl B ApaxX MpHBeAeHHbIe BILE PesYJIbTAaThI 
TIpeACTaBAOTCH JLOCTOBepHbIMH. 

B mouIb3y STOPO FOBOPUT TO OOCTOATEJIBCTBO, UTO B TEX Ke CAMBIX IpemapatTax, 
B KOTOPbIX HHTePKHHETHUeCKHE ALPa CHJIbHO TeMHEIOT HW JaloT HHTCHCHBHY10 
MOJIOMKUTeIbHYIO PeaKIlWIo Ha KuCJyIo (ocdata3sy, m0 cocelcTBY HaxojATcA 
KJICTKH Ha Pa3HbIX CTaWAX MHTO3a C NOYTH HJM COBEPUIeHHO OeCLBeTHbIMU XpO- 
MOCOMaMH. 

OTO 3acTaBIAeT WYMaTb, YTO KUCJaA coctaTasHad AKTHBHOCTb HYKJIeonpo- 
TCHAOB Apa OYeHb CHJIbHO H3MeHACTCA Ha Pa3HbIX CTAMWAX YKM3HEHHO"O ILMKsa 
KleTOK. Byfyuv BbICOKOH B HHTEPKHHE3e, OHA, B MPOTHBOMOMOXHOCTh HeKOTO- 
pbim JaHHp ('%), ucuesaeT y LeE30KCHPHOOHYKeON poTeHOB XPOMOCOM BO BpeMA 
MHTC3a. 

ConoctaBlenne mpenapaToB, OOpaOoTaHHbIx Ppa3HbIMH MeTOJaMU, YKa3aHHbl- 
MH BbILe, 3aCTaBIAeT LYMaTb, UTO YKPYNHEHHbIe B YCJIOBHAX SKCMVAaHTaluu 
AMPbIUKH HHTeEPKHHETHYECKUX Aep SHLOTeEMIUA COepxaT He TOMbKO PHK, Ho 
WEAK: 

Ecu1m HCXOJMTb 43 NpegxctaBeHul B. A. QurenbrapAtra, uTo camu kKweToU- 
Hbl€ CTPYKTYPb! OONaawoT (bepMeHTHOM akTHBHOcTH1O (14), mpHBeeHHaA BBILUe 
TPakTOBKa HaOwJIOMeHHH Hal KUCMOM cbocdaTasoH B ARpax H XpoMOCoMax cTaHO- 
BUTCA BeCbMa BepOATHOH. 
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OOpamjaeT Ha ceOA BHHMAaHHe TO, TO B OUeHB OOCTOATEIbHOL pa6ote: 
. A. [Ipechosa ("), Meroquueckue yKa3aHHA KOTOPO! MbI C ycrexom ucromb- 
BaIH, HHYerO He TOBOPHTCH O KUCIOM coctaTa3se B XpoMOCOMaX BO BpeMaA 
UTO3a, XOTA HeOAHOKPaTHO OTMeYaeTCA MOOKUTeEMbHAA PeakUMA Ha KUCJIyIO: 
ocbaTa3y B HHTePKHHETHYeCKHX Apax. 

STO HE MO*KeT He HaBECTH Ha MbICJIb, YTO STOT aBTOP He NOMA B CBOMX 
pemapatax, OOpaOoranHpix no Tomopu Ha Kucay1o tbocibata3y, MOsOxKHTEeb- 
Ol peaKIHH B A,pax BO BPeMA MHTO3Aa, HO He (puKCHPOBaJI Ha STOM CBOeTO BHH- 
aHud. A Bellb B ero MaTcpHaule, HalpHMep B SNMTeIMM KMWIeUHbIX KPHNT, He-- 
OMHEHHO ObIIM MHOFOUNCJICHHbIe MHTOSBI. 


Vucrutyr onkosoruu Tlocrynusao 
AxkajleMHlt MeQHUMHCKHX HaykK CCCP DaN RODS 
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Tioxnann AKkaygemMun nayk CCCP 
1958. Tom 122, Ni 3 


FEHETHKG@ 


3. B. JIEBEJIEBA 


‘BJIASHME YY)KEPOJHOM MbIJIbUbI HA MPOLWECC 
ONJIOMOTBOPEHHA Y KYKYPY3bI 


(ITpedcmaeneno axademuxom T. J. JIoicexxo 15 V 1958) 


B mocmeqHee BpemaA OoumbuI0e BHHMaHHe YeAeTCA H3YUCHHIO BJIMAHHA 
‘UY KEPONHOM MbVIbILbI Ha OMbWIEHHE, OMJIOMOTBOPeHHe H MOTOMCTBO MepeKk pecTHO- 
HM CaMOonbliaiomuxca pacteHuit (1-°). Ilo qaHHbim sTHX paOoT, JoOaBouHOe 
YY2KEPOMHOe OMbWIEHHe BJIMACT Ha HHWYXT-empeccuio, ociaOAA ee, a B He 
KOTOPHIX CJLYYaAX MOXKET JlaxKe MOMHOCTHIO ee JMKBUAMPOBaTb. B uTepatypeé 
YMeCIOTCH TakxKe JaHHble, Kacaiomjwecd usnomoruu gsToro saBseHuA (°-8). He- 
BeCTHO, UTO BJIMAHHE, CXOMHOE C BIIMAHHEM MbIVIbUbI LaleKUX BULOB, OKa3bIBalot 
HeEKOTOPbI€ HCKYCCTBeHHbIe IpenapaTbl, BeULeCTBaA BbICOKOH (bu3sHosorMueckon 
AKTHBHOCTH, THNa (PepMeHTOB, BHTAMHHOB, ayKCHHOB. Tor (baKT, 4YTO HCKYCCT- 
BeHHbl€ MpelapaTbl OKa3bIBalOT BIHAHHEe, CXOAHOe C BIIMAHHEM JONOJIHUTEIbHO 
HaHeCeHHOM Ha pblIbila YYKePOAHOH MbWIbIUbI, MOKA3bIBAeT, UTO BJIMAHNE IIbIIb- 
Ilbl Ha MOTOMCTBO OCYLLeCTBIAeCTCA HE TOJIbKO MYTeEM OObEAHHECHHA CTPYKTYPHbIx 
3JIEMCHTOB, HO H MYTeM BO3eHCTBHA Ha OOMEH BeLLeCTB B KCHCKOM penpoLyK- 
THBHOH cucteme. Buoxumuyeckhe Mpolleccbl, MPOHCXOAAMIMe B TKAHAX TeCTHKA 
.cpa3y »Ke mocue nonalanudA Yy2xKePOAHOM MbIVIbILbI, MOFYT BJIMATb Ha BeCb Mpo- 
IecC ONJIOLOTBOPeHHA MW Ha X%KM3HEHHOCTh NoOTOMCcTBa. IlockobKy BIMAHHE BE 
ULeECTB BbICOKOM Cu3HOMOTHYeCKOM aAKTHBHOCTH Ha CaMOOMbIWIeHHe Mepekpect- 
HHKOB aHaJIOPH4HO BuIMAHHIO UYKEPOMHOH MbIVIbIUI, a COMCPKAHUE UX B MbWIbILE 
YpPe3BbIVaHHO BeJIMKO, BEPOATHO, HMCHHO OHM, B MepBY10 Ovepedb, ONpelemsAio1 
apPeKT LeHCTBUA YYKePOLHON MbIVIbIUbI. | 

Cpequ mepeKpecTHUKOB KYKYPYy3a ABJIAeTCA MOUTH eHHCTReEHHBIM pacre- 
HHeM, Y KOTOPOrO HHUYXT HCHOMb3YeTCA B MPOH3BOACTBeHHbIX Wemax. [lostomy 
M3YYeHHe ABNCHHA HHWYXT-MempeccuH y KYKYpy3bl HMeeT OOMbUIOe MpaKTH- 
‘yecKOe 3HayeHHe. | 

Ilenbio HacTosnyeH paOorbl ABJINeTCA H3y4eHHe UHILYXT-Lenpeccnu y KyKy- 
‘Py3bl B rod onpwieHuA. B 1956 uw 1957 rr. 6blwia mpoBeleHa padota 10 camoonis. 
-JICHHIO KYKYPY3b!I C OOaBJeHHeM MbWVibIbl PaCTeCHHH Pa3JIMUHbIX BULOB. Pa6ora 
mpoBoqusach B 1956 r. Ha coptax: [pymesckas (pocTopckoli penpolyKuun), 
Besenuykckaad 41, Benospoe nmmieHo 4 Mexcoptosom ruO6pume MIAH 1; 
1957 r. Ha copre BesenuyKckaa 41 u rnOpuyge MTAH 1. Jlna goonpiienna mpa 
MeHAaCh %KHBaA CBexKaA MblWIbila PX, KOHOMJIM, ThIKBbI, MOCOMHe4HHKAa, H 
-cCMeCb HM YOHTaA CNMPTOM MbIILWa KOHOMMIM WH MO,comHeuHHKa. YOuBawac 
wyxKepolHasd mbiibila 96% cnupTom B TeyeHne 12 vac. B paye BapHaHTos BMeCTC 
AoOaBIeHHA UYKEPOLHOH NbWIbII MPUMeHANOCh mpeBapHTeMbHOe ONPHICKA- 
‘BaHHe Pbivell KYKYPy3bl Mepe camoonbiieHuem (3a 12 uac. JO onbimeHuA) BO 
HbIM PaCTBOPOM aMHJla &-Ha@THYKCYCHOM KHCJIOTbI OUCH CaObIX KOHILeHTPa 
wun. Uy2xepoduad mbWiblla HaHOCHaCb OJHOBPeMCHHO HM B CMeCH C COOCTBeEHHO 
MIbIIbIOH KYKYPY3bl B OObeMHOM cooTHOIeHHH: 3/4 cBoelt u 1/4 uyxKo. Be 
paOoTa MpoBofvsacb MOM MepraMeHTHbIMH H30/1ATOPaMH, KpoMe BapHaRTe 
«CBOOOLHOE OMbWICHHe». OMbITHbIe H KOHTPOJbHbIe PACTeHBA OMbIIAUHCb B OLHOM 
M TOM Xe BospacTe, Ha 3—4 JleHb noce MOABeHHA pbisel. Kaki BapnaHt 
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O KaxkKJOMY COpTy Obl MpecTaBeH MATbIO pacTeHHAMU, a KOHTPOH — Jle- 
ATbIO. Bcero Opii0 onbieHo 540 nouaTKoB. Pa6ota mpoBosusacb 10 cmelyro- 
(eH + cxeme: 

Cxema onpisienua B 1956—1957 rr. 


AMOOIIbIJIeHHe + NbWIbla pK Camoonbiienne ++ aMuy, %-HadbTuJIyKcycHou Kuc- 
aMOOIIbIeHHe ++ MblIblla KOHOMIM oT (1: 10-5) 

AMOOTIbIIeHHe -+ MbIIbIa TbIKBbI Camoonbiienue ++ amuy, &-HadTusyKcycHol Kuc- 

AMOOMbIIeHHe -++ MblIbla NOACouHeUHHKA not (1 : 10-7) 

AaMOOMbeHHe + TiblIbla PK, KOHOMJN, CamoonbiJieHve + amuyq a- Hab THJIYKCYCHOM KNC- 
THIKBbI, MOACOJHeUHHKa moTEt (4 : 10-9) 


amoonbiieHie + yOuTad Mblibla KOHOMIH CamoombiieHve + AUCTHJJIMpOBaHHHad BOsa 
AMOOMbINeHHe+ yOuTad TblIbya noxcomHe- CamoomnbiseHve 

uHKa BuyTpucopTopoe onbimenve 
IbIICHHe TOJIbKO XKHBOM MbIVIbUOM KOHOMIM  #CBoOOZHOe OMNbWIeHHe 


e3YIbTATb! paOoTH! 3a ABa rodja mpescTaBseHb! B TaG. 1—3. 

JlaHupie TaO. 1 MoKa3bIBaloT, ¥TO B OObUIMHCTBe ciyyaeB WoOaBmeHne 
KMBOH UYKeEPOAHOM MbWIbILbI CNOCOOCTBOBAIO YBEJIMYCHHIO 3aBASbIBAaHHA 3epHa 
(0 CPaBHeHHIO C YHCTbIM CaMoonmblieHHem. MckmoueHMe COCTaBAeT BapHaHT 
 oOaBJIeHHeM K MbWIbIUe KYKYPY3bI CMOXKHOM CMECH M3 MIbIIbIbI p%KH, KOHOMIN, 
PIKBbI, MOMCOIHeUHHKa. B HalliHx OmbITaxX LoOaBeHHe COXKHON CMECH MbIVIbILbI 


Ta6auuna 1 


Bumanne HBO YyKepOAHO MbIVIbULI Ha 3aBAZbIBAHHE 3ePpHa IPM CaMOOTIBIVICHHH KyKypy3bl | 
Ypoxwalk 1956 wu 1957 rr. 


Uucyio 3epeH Ha 1 nouaToK * 


camMoonblieHHue + Mbvibla KOHTpoOJIH 
BHYTpH- 6 

Gann p2kH Kononsu |HOACOMHEY-| qiixepr | ux cmecb | ©2MOOTIEI- |copr, onpi-| CBOOOAHOE 
iy HuKa menue jenue | OlbldieHue 

fee 1s (2 B Ku be Be 6 ro ca [= Ss Sp bat = ia 

we} [Sad ve) io oO ig Ne) id oO i= ee} Led co 4 & We) i 

We) wa 102 ive) wd ve) wo ive} wa LO wa wa vo] ie) ive} ve) 

lor) oo for} o> lor) o> o> oO o> => for) oO oO lor) o> for) 

=_ FF =— —_— = = = = _ = _— _— =— =—_ = —_— 


Besenuyxe- | 438 | 372 | 351 | 249 | 310 | 327 | 366 | 308 | 240 | 260 | 249 | 247| 314 | 308 | 456 | 393 

Kaa 41 176 | 154 | 144 | 119 | 124 | 132 | 147 | 125] 96] 105 | 100 | 100 | 124 | 125 | 183 | 159 
225 | 269 | 197 | 301 | 272 | 330 | 266 | 124 | 134 | 134 | 133 | 279 | 269 | 3581 376 
MPAH 4 — | 169 | 204 | 148 | 225 | 204 | 246 | 200 | 90 | ~98 | 100 | 100 | 208 | 202 | 267} 373 


o 
| * B raom. 1—3 Haq ueproli — aGcomoTHoe, NOX yepTOH B MpomeHTaxX K JaHHBIM M10 Ca-. 


MOONBIJICHHIO. 


He TOJbKO He JlalO MOMOMKUTeEMbHOTO pe3yJIbTaTa, HO, HaOQOopoT, HeCKOUIbKO . 
MOHH3HJI0 3aBA3bIBaHHe 3ePHa MO CpaBHeHHIO C YHCTHIM CaMOonbIIeHHeM. TaKuM 
06pa30M, MbI BCTPeTHJIHCb C akKTOM, KOIa Te Ke CAaMbIC KOMMOHEHTHI COXKHO 
2MeCH, KaxKJbId 43 KOTOPbIX B OTJCNbHOCTH Jal PasIM4YHbIM NMOMOXKUTCIbHBIM 
xbdbeKT, pH COBMe€CTHOM HaHeCeHHH JlalOT COBEPIIeHHO Apyrve pesyJbTaTHl. 

Ta6n. 2 Maer npedcTaBseHHe O BIIMAHHM UYKePOAHOTO NOOMbWICHHA Ha Bec 
ouaTKa MPH CaMoomblleHuM KYKYPY3bl. Bce mouaTKH, MOJIyYYeHHbIe B Pe3YJIb- 
Tate JlOOaBslIeHHuA K COOCTBEHHOM MbIIbILe KYKYPY3bI MbWIbIbI APyrHxX BHOB, 
10 PEOeHY, BeCY IIPeBbIlIalOT KOHTPOsb (CaMOOMIbIeHHe) Y copra BesenuykcKaxi 
41 ua 40% u Oonee u y raOpnga MVTAH 1 — ua 100—180% 
Kak yxxe yKa3bIBaJlOcb, B HallMxX OnbITax Ob pay BapHalTop Cc jo6aBsenuem 
K MbWIbILe KYKYPY3bl MbIWIbUbI KOHOMIM HW MOXCOMHEYHHKa, YOHTOM CiMpTOM, Hu 
MPCABapHTCIbHbIM ONPbICKMBaHHeM PbWIell BOMHBIM PacTBOPOM aMula a- Hadb- 
THIYKCYCHOH KUCIIOTH, OYeHb cia6bIx KoHWeHTpalul (1: 107°, 1: 107", 
1 : 10~°). [lomyuennbie NaHuble mpecTaBseHbl B 1a01. 3. 

Jlanubie Ta6n. 3 ToBopAT, UTO atppeKT AelicTBuA yOuTOM (cIMPTOM) MbIbILBI 
3HaUHTeIbHO CHMxKaeTCA 10 CpaBHeHWIO c 2KHNBOM. YOuTaA MbWIbIa KOHOMJIH 
13 3axas 844 513 


Taodnuwa 2 


Bausanue xxKHBOM 4Yy2KepOAHON MbIIbUbI Ha BEC MOYaTKa IPH CaMOOMBbIJIeHHM KyKyPpy 3bl 
Ypomwan 1957 r. 


Bec cyxoro nouatTKa Br 


caMoonblieuue -+ nbiwiblla KOHTpOJIH 
Copt 
KOHON- norcomHey- HX camo- BHYTPH- | cpodonHOe 
ie ae see HuKa cMecb | onpimenue FEA, OMbIJICHHe 
Besenuykckan 41 52,4) 45,7 | 47,5 46,0 39,9 2,5 46,2 _58,9 
160 | 141 146 142, 122 100 142 181 
TAH 1 O78 lp 8250 9 BDAC Anse sO) telat (ake De noel Sam 
282 PENT 289 282 126 10 224 | 424 


HM MOMCOIHeYHHKa TakxKe cmocoOcTByeT YBeIHYCHHIO 3aBA3bIBAHHA 3epHa, 
B JjaHHOM cJlyuae MpeBblileHve Hal KOHTposem (camoonmblleHHeM) MO COpTy 
Besenuykekaa 41 coctraBiser 9—16%, a no ru6puny MPAH 1 20— 58%, 
B 3aBHCHMOCTH OT Trova. 

Ta6auna 3 


Bausnue yOuToH uyKepoqHOH MbIMbUbI M aMufa G-HapTHJIyKCYCHOH KHCJIOTEI Ha 3aBA3bIBaHHe 
3epHa pH CaMOOMbWIeHHH KyKypy3bl 


| Uncno sepen Ha 1 novaToK 


camoonbiieHue + TONOMHUTeIbHbIN dakTOp 


KOHTPOJIb — a 
caMmoonbi- yOuTaa yOuTaa aMHA &-HadTusyKcycHOH KHCJIOTHI WuctTus- 
Copt aeHHe TiblJIbUa SSS 2 JIMPOB. 
KOHOMVJIN NOACOUIH. A A0=* 4 4 Oz? oR Bofa 
Cc res re (25 re = a (2 eS ey 2 (= 
(ie) 
= Slims io | mS || ce io | 2 15 || 19 is | 1956 r. | 1957 r. 
ror} fort [ory ror) lor) lor) lor) for) oo o> o> for) 
Ss = S , = = = a = 1 = = 


Besenuyx. | 249 | 247/289 | 269] 278 | 275) 245 |228|264 |270| 297 |273| 234 | 254 
exan 41 100 | 400 | 146 | 109 | M41 | 112) 92 |~92| 113 | Tos] 119 | 440] ~94 | Too 

134 | 133/207 | 159| 242 | 164] 492 | 148/198 |456}217 | 460| 137 | 130 
WPAN 1 | 466 | G00 | t54 | 120 | 158 | 121| 129 |104| 140 | 110) 156 1143} Tot | ~97 


B ra6s. 3 npescraBsieHbl TaKKe pesyJIbTaTbI MpeBapHTebHOrTO ONPbICKH- | 


I 


BaHHA pblIelL KyKyPY3bI BOJHbIM PpacTBOPOM aMHfla «-HadTHJIyKcyCHOH KUCJIO- | 
Tbl pa3JIMYHbIX KOHILeHTpallMli C MOCJIeLyIOULMM CamoorblwieHHeM. Jaq cpaBHe-— 
HUA MPOBOAMJIOCh MpeABapHTeJIbHOe OMPbICKMBaHHe PpbiJell JMCTHJIJIApOBaHHOH © 


BoWOH. Kak BHAHO M3 TAGJIMILbI, HAMyUWIeH KOHIeHTpallneH OKasasiacb 1: 10°°, 
T. €. caman ca6aa. B 9ToM culy¥ae KOHTPOJIb (CaMOOMbIWIeHHe) MpeBbILeH Ha 
10—19% no copty BesenuyKkckas 41 u na 13—56% no ru6pugy MIAH 1. 
Takum o6pa30M, yYOUTad uyxKepodHad MblIblla OKa3blBaeT BIIMAHMe, aHaJIOrHy- 
Hoe BO3eHCTBHIO HCKYCCTBeHHOrO lpenapata — aMHJja 4-HadTHyKcycHou 
KHCJIOTEI. 

M3BecTHO, 4TO MbWIblla PpasMUHbIX PacTeHul OVeHb OOraTa BenLeCTBaMH BBI- 
COKOH Cu3HOJOrHyecKOH aKTHBHOCTH — BHTaMHHaMH, (bepMeHTaMu, ayKCHHa- 
MH, K KOTOPbIM OTHOCHTCA aM] &-HadTHJIyKCYCHOH KUCOTHI. Bo3MoxKHO, 4TO 
BJIMAHHE YYKePOAHON MbWVIbILbl HO CAMOOMbIICHHe KYKYPY3bI B KaKOM-TO creme- 
HH OOYCJIOBICHO HaJIM4HeM B IIblIbile rerepoaykcHHa, MOCKOJbKY OHH CaMH M10 
ceOe OKa3bIBalOT CXOHOe BOSZEHCTBHe, HO OYCBHAHO TakxKe, YTO STO BAMAHHE 
OOYCIOBIeHO He TOJIbKO reTepoayKCHHOM, HO HM KaKHMH-TO Apyrumu usnos0- 
THYUeCCKH AKTHBHBIMM BenleCTBaMH, TaK Kak %KHBaa MbWIblla OKa3bIBaeTcA 3HauH- 
T@JIbHO Ooee AaKTHBHOM, vem yOuTad cnupTom. B wutTepaType umMewrTca yKa3a- 
HHA, UTO CCIM PUSHOMOrMYeCKHe BeULeCTBA MbIJIbIbl KAKUM-H60 O6pa30M HHak- 
THBUPYIOTCA, HanpuMep, KHNAYeHHEeM, TO dPexT LeMCTBUA MbWIbUbl 3HadMTeMb- 
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HO cHuxKaetca (’, *). Tloqo6Hoe aBseHHe MOXKHO HaG0aTb MB HalIMX ombiTax, 
Kora MbWIbia KOHONMIH HW NOACOHeYHHKa, YOUTaA CIMpTOM, JlaBasla 3HauNTeNb- 
HO MeHbIIMH sceKT, YeM X2KHBaA MbWIblla Tex xe BUOB. TerepoayKcuH cnup- 
TOM He paspyllaeTcA, HO HEKOTOPbI€ BATAMHHbI HM (PepMEHTHI TePAIOT CBOH CBOIi- 
CTBa. 

AxaM3upys MaTepuan Tab. 1—3, moxHO ChedlaTb clekyioue 3ak04eHns: 

1. PasnmuHbie m0 MpoucxoxLeHHIO COptTa M0-pa3sHOMY pearMpyloT Ha camo- 
OMbIWIeHHe H Ha AoOaBleHHe uyxepOAHOH mbwbub. MexcopTopol rvuOpuya 
MIAH 1 ropasqo cunbuee enpeccupyer mp BEIHY2eHHOM CamMOOnbIIeHMH, 
yem copt Besenuykckas 41, nostomy yyacTHe 4yxePOAHOM MbIIbIbI MpH Camo- 
onblieHuu rHOpuqa MVTAH 1 ropasyqo addexTupHee, uem copta BesenuyK- 
ckas 41. BTo Bpema Kak yuacTHe uyxepOZHOM MbWIbIbI MPH CaMOOMbIIeHHU 

WIAH 1 gano npu6asky Ha 100% u Oonee no uncAy 3epeH Ha MOUAaTOK 
Ha 190% mo sBecy noyaTKa, y Besenuykckol 41 npuOaBKa coctTaBisuia He 
Gonee uem 40—50% no uncay 3epeH Ha novaToK uv 40—60% mo Becy mouaTKa 
MO CpaBHeHuio C YMCTbIM camoonbimeHHem. MTAH 1, Kak 6Oomee rereposuror- 
HbIM, Mempeccupyer cumbHee, uem BesenyuyKckas 41. 

2. [lbiibia pacTeHH pa3M4HbIX BUAOB MO0-pasHOMY BAHAeT Ha CaMOOmBI- 
-jleHue Kykypys3bl. IIbiibila, HauGonee GOnaronpuHATHO JelcTByroN,aA Ha oOnJo- 
-MOTBOpeHve y OJHOFO COpTa, MOKeT OKa3aTbcA MeHee OarONpHATHOH AA 
-Ipyroro. IIpumepomM MoxeT CJYXKUTb MbWIblla px, KoTOpan y copta Besex- 
-uykckad 41 3a 2Ba rosa Jala HauyuMe pesysbTaTbl, a y ru6puya MVTAH 1 
Oouee ssekTHBHOH Obiia MbiIbla MOACOMHEUHUKa H THIKBDI. 

3. UyxepoxHoe JoonbieHue He Bcerfa OaronpuHAaATHO BAUAeT Ha Mpotecc 
onoxoTBopenuA. B HalMx ombitax HaOmlOJalocb Takoe ABJIeHHe, KOra MblIblla 
PacTeHHi Tex 2Ke BHAOB He OKa3bIBaJla MOJIOMKUTEbHOFO BJIMAHHA B TOM culyyae, 
e€CJIM OHA HaHOCHJIacb B CJIOXKKHOM CMeCH: COOCTBeHHaA MbWIbla KYKYPYy3bl -+ 
+ npiipna P2KH, KOHOMJIM, THIKBbI H NMOACOJHEYHHKa,—xXOTA KaxK bi M3 KOMNO- 
HeEHTOB 9TOH CMeCH CaM MO ceO6e OKa3bIBaeT ONpeeeHHOe CTHMYJIMpyrouree 
BIMAHHE Ha CaMOONMJIOAOTBOpeHHe y KYKYpy3bl. Bo3moxHO, 4TO HeKOTOpbIe 
KOMIIOHEHTH! IIbIJIbILECMeECH ABJIAIOTCH AHTOPOHHCTAMH; H3BeCTHO, YTO MblWIblla 
‘OAHOFO BHa MOXKeT YrHeTaTh NpOpacTaHve UH 2%KU3HEACATEMbHOCTH MIbIWIbIeBbIX 
3epeH Jpyroro Bua, axe eCIM Mpu STOM OHa Cama H He mpopactaer (°). B WaH- 
HOM culyuae, OUueBHIHO, HIpaloT pOb B3aHMOJeCHCTBHA MeKY IbWIb- 
IeBbIMH 3epHaMH KYKYPY3bI HW JOOMbWIHTeeH, C OAHOH CTOPOHbI, H MexKYy 
BC€M KOMIIJICKCOM IIblIbI[bl H M€CTHKOM KYKYPY3bl — c Apyroi. 

4, YOuTad mbliblla KOHONIH WM MOcoHeYHHKa Tak»xKe cmocoOcTByeT yBe- 
‘JIMUCHHIO 3aBA3bIBaHHA 3epHa, HO B MeHbUel cTemeHuH, eM %XKHBaaA. Anamoruy- 
-HbIM O6pa3om JlelicTByeT pacTBOp aMHJla @-HadbTusyKCyCHOH KHCJIOTHI. 

5. Tlomagad wa pbiuiblla KYKYPY3bl, MblIblla WavlekuX BUOB eBa AM MOKET 
Mpopactatb, Tem Ooee yuacTBOBaTb B CJIMAHHM TaMeT; OMJOAOTBOpeHHe Mpouc- 
XOJUT 3a CUeT 2IEMCHTOB COOCTBEHHOM MbIWIbILbI KYKYPY3bl. OHako (PUu3HOUO- 
PHYECKHE BeULeCTBa UY2XKEPOMHOHM MbIVIbIUbI He MOFYT He BCTYMaTb B OOM OOMeH 
BEIILCCTB C IIbIJIbILOM H MeCTHKOM KYKYPY3bl, a, CleEHOBaTeJIbHO, He MOTYT He OKa- 
3bIBaTb (PUSHOOFM4eCKOFO BIHAHHA Ha MpOLWecc ONJOAOTBOPCHHA B IWeJIOM H Ha 
‘pa3sBuTHe cemeHH. 

Bpipaxkato OnarofwapHoctb aka. BAC XHMJI VU. E. Taymenko 3a pykosog- 
CTBO HacTosmel padoron. 
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Jloxxayn Axagemun Hayk CCCP 
1958. Tom 122, Ne 3 


PEHETHKA 


B. A. CTPYHHUKOB | 


NOJIY WEHVE ABYXOTLLOBCKHX AHJPOrFEHETHUECKUX ) 
rFHBPHAOB Y TYTOBOFO WEJIKONPAWA 


(ITpedcmaeneno axademuxom H. H. Il maaveaysenom 10 V 1958) 


B TputlaTbix rosax Tekyuyero cToueTHA y TYTOBOTO WewKoMpAa Obl OT-| 
KPbIT 9KCMePHMeHTaJIbHBI aHporenes (1, 7). PaspaOoTaHHble MeTOJbI M03BO- | 
JIMOT Celiuac B HEKOTOPOH “aCTH AHI, TYTOBOFO WesKONpANa BbIKIOUaTb YKeH- 
ckoOe AApO H3 Mpollecca ONMOLOTBOPeHHA UW CTHMYJIMPOBaTb IMOPHOHAabHOe 
pasBuTHe Alla 3a cueT Apa ApoOeHuA, OOpas0BaHHOrO CIMAHHeM JBYX CeMeH- 
‘HbIX Aep. PasBuBIIMecA U3 TAKUX AHI, OCOOH NOBTOPAIOT MpH3HaKH CBOEPO OT- | 
Wa, BKOuaA MW MOU. 

KomuuectBo BbIYHHBUIMXCA AaHAPOreHeTHYeCKUX JIMYHHOK OT OOMerO YMCA 
AU, B3ATHIX B OMbIT, B Havase HCCMeOBaHHH COCTaBJIAIO MOM MpoleHTa, a 
3aTeM M10 Mepe COBEPLICHCTBOBaHHA MeTOAMKH JOCTHIIO HECKOJIbKHX IIPOIeHTOB, | 
H TOJIbKO B NOCJe€NHHX HavOosee YCMeMIHbIX HalIMX OMbITAX BbIXOJ aHAporene- | 
THUeCCKHX AMUMHOK AoBeseH Jo 20—30%. OgHako aHAporeneTHyueckHe JIMYHHKY 
HW. 9THX YCMEUIHBIX ONbITOB OTIHUAIOTCA OT HOPMAJIbHbIX 3HAUHTCJIbHO MOHMKeH- 
HOM 2KHSHECMOCOOHOCTHIO, YTO OCIOXKHAeT MpOBeeHHe UcceOBAaHHH, B KOTO- 
PpbIX aHporeHes UcMOUb3yeTCA B KavecTBe MeTOa. ; 

ABnenve JenpeccuH mpu aufporedeTHyeCKOM pa3BHTHH OOBACHHeTCA, 
MOMHMO HeCOBeplIeHHOM MeTOAHKH ero MOMYUeHHA, eye H TEM, 4TO aHAporeHe- 
THYeCKHe OCOOH, NO CynIeCTBY, BOSHUKAIOT B Pe3YJIbTaTe CaMOOMJIONLOTBOPeHHA, 
NpPOWCXOAAMerO BCIEACTBHeE CJIMAHHA ABYX CeMeCHHBIX Aep OMHOTO  OTIla. 
HecomHeHHO, B 9TOM cJIy¥ae empeccua LomxKHa ObITS ene Gomee BbIPaKeHHOH, 
4eM IPH HHOPHAHOM Pa3MHO*KeHHH, KOTOPOe, KaK H3BeCTHO, BeCbMa TPYHO 
MepeHOCHTCA TYTOBbIM IeIKONpAAOM. 

Ilenbio HallivxX 9KCMePHMeHTaIbHBIX HCCIeLOBaHH, KOTOPbIM MOCBALLeHO 
HacTosnjee coodnleHHe, ABHIOCb MOMyYeHHe HeempeccHpOBaHHbIX aHAporeHe- 
THYUCCKHX OCObeM, MPOHCXOAAULHX OAHOBPeMeHHO OT JBYX HepOJCTBeCHHBIX OT- 
0B. B BOSHHKHOBCHHUM TaKOH CBOeOOpa3sHOH OCOOH KaxKJbIM OTL, JosKeH MpHs 
HATb Y4acTHe OJHHM CCMeHHBIM AXPOM, a MaTb — BCeM KOMIMVJIeEKCOM IHTONIAa3- 
MBI, JIMICHHOM HOPMaJIbHO PYHKUMOHUPyrowero ALpa. 

TlomyyeHue Takoro pola ABYXOTIOBCKUX MOTOMKOB, MOMHMO OOmleTeoperu- 
yecKOro MHTepeca H MOBbILLEHHA %KU3HECHOCOOHOCTH aHAporeHeTHyeCKHX OCObeH, 
NaBalO Obl B PyKH SKCMEPHMCHTATOPOB COBePIIeHHO HOBbIM MeTOA AIA mpoBese- 
HWA HeKOTOPBIX MCCeOBaHHH (*), He BbINOJHHMBIX JaxkKe IPH aHporeneruyec- 
KOM Pa3BUTHH C yuacTHeM CeEMeEHHBIX AJep OAHOFO Camila. 

Jit OcyuecTBIeHHA HaMeueHHOrO IlaHa UcceloBaHui npexye Bcero 
HYXKHO OblIO PaspaOoTaTb cnocoO paBHOMepHOrO cMelIeCHHA clepMaTO3OHOB 
ABYX CaMILOB B KONYJIATHBHOH CYMKe HM CeMeNPHeMHHKe, 4TO H3-3a BBeeHuA 
ceMeHH B cClepMOTaopax He yaeTcA NOWYUATb pH OOBIMHO MpoOTeKaloMIHX 0- 
BTOPHBIX ClapHBaHHAax (*). Paspa6oraHHpiii cnocoé (5) 3aKu1O4aICA B TOM, uTO 
caMUbl, IpeqHasHaveHHble JIA OMbITa, BHatasle ClapHBaucb Ha | uac c nocTo- 
POHHMMH CaMKaMH M T0cae YaCOBOrO OTAbIXa BHOBb cilapHBaJIHCcb TeMepb ye 
C OCHOBHBIMH CaMKamu. Kanada caMKa cnapHBadiacb no 40 MMH. mOspay c 2By- 
Ma CamiamH. IIpu Takoit cucTreme chapuBaHuit B KONYJIATHBHY1O CYMKy B TeyeHHe 


516 


‘OPOTKOrO BP€MCHH BBOJMacb CllepMa ABYX CaMilOB 6e3 O6om04eK cmepMaTo- 
OPOB, OlarowapA wemy cCeMempHeMHUK paBHOMepHO 3aNomHANICA mMepeme- 
HaHHbIMH CIepMaTO3OHaMu OOOHX camIjOB. BesleqcTBve 9TOTO B HeKOTOPEIX 
‘MuKaxX, MPH HaJIMYHH eCTeCTBEHHOH MOJMCIepMHH, MOFYT OKa3aTbca BMecTe 
TI€pMaTOSOWU BI AByX CaMILOB. CJIMAHHe 9THX CHepMaTOsOHAOB B ALpPO pobule- 
(MA HM pHBeleT K OOpasoBaHHIO aHAporeHerwueckux ocobell, MpoucxoAanpHx 
T ABYX OTILOB. 

_ laa mpamoro reweTuyeckoro oKasaTesbcTBa MpoucxoxeHHA HeKOTOpOIi 
acTM aHporeHeTHyecKUX OcOOeH OT ABYX OTILOB B OMBIT Ob B3ATHI Crell- 
MIbHO NooOpanubie TPH NMOpoOsb! TYTOBOrO WesKONpaga. CamKu 6paMcb u3 
'eNOKPOBHOH mopoyp Y36ekcKaa Ne |, uMmeronleli mo tbakTopam OKpacKu reMmo- 


b b o vo oe 
“mpi (bopmysy ITY’Y" aa. Baskubim cpoiicrBoM 9sTO MOposb, BbIBeEeHHOL 


JUCOMUYECKOE : 
Pasbumue Axndpoeenemuveckoe pashumue 


“ Ganoomuobckoe  Abyxomuyobckoe 
SSS OS 


: See 
YepHole Pol UE 


aE Fa 
YEepHole _ 1 
| 


PHENITAAR 


Cnepmamas0uder : Hi Ysbekckou NZ, ye Aavkuky 


| Puc. 1. Bo3Moxupie KoMOHHAaLLMM 3HrOTHYeCKOrO M aHAporeneTHueCcKOrO 
CIMAHHA MOMOBLIX TaMeT pH BOMHEIX CKpellMBaHHAX M cbeHOTHN 
BO3HUKaIOMero MPH ITOM MOTOMCTBa y TYTOBOrO WesIKoNpALa 


amu u3 BargaqckoH MonyJAluM, ABIIAIOCb TO, YTO OHA NPM CKpeulMBaHuu 

OeOKOKOHHBIMH OMBOJILTHHABIMH NOpowamu, uMeloulumMu reHorun iiy’y°AA, 
aBala OeJIOKpOBHbIX 4H, CJIeOBaTeJIbHO, 6eNOKOKOHHBIX THOpHAHbIX 
oTomKos (Ii Y’ y’ Aa). 

_ Tleppaa rpynna caMifoB OTHOCHacb K OeJIOKOKOHHOH OMBOJIbTHHHOH mopose 
LOXKHKY, OTJIMUAIOMLeHCA PelleCCHBHO HacCJleqyeMOH PbLKeH OKpPaCcKOH TOJIbKO 
TO BbIIYOuBUIAXcaA ryceHuy chch (chocolate); HopmMa — 4epuple. 

_ Bropad rpynna caMiOoB, HCMOJIb30BaHHbIX B OMbITe, MpHHafekKasia JMU 
'36ekckaa No 2, Take BbIeueHHOH Hamu 43 BaryaqcKoHw nonyaauuu. Ira 
Opoya TakyKe MMeeT OeJIOKPOBHBIX TYCeHHIL HW OevIble KOKOHbI, OHaKO ee 
sHoTHN uno (iiY’Y’ aa), uM mpw cKpelMBanuu Cc OeOKOKOHHEIMM OMBOJb- 
HHHBIMH mopofamu (iiy’y?AA) ona jaeT, B OTMMUMe OT NepBoH NoposH, 
‘EJITOKPOBHbIX H 2KCJITOKOKOHHBIX ToTOMKOB (ii Y’y’ Aa). 

Kayan caMKa mopofnt Y36exckaa Ne 1  cormacHoO omucaH- 
Oli BbIMe MeTOAHKe MOOuepeAHO CapHBalacb CHayasla c camujom Aoxuky, a 
aTeM c camitom Y3G6ekckan Ne 2. OrkmaiKa UW HadalbHoe pa3BuTHe AMI Mpo- 
*KaJIH pH TemmepaType 28,4°. OrsoweHnHad rpeHa Jeiuacb Ha [Be 4acThH. 
leHbIaA YaCTb OCTaBAAIacb KOHTpomemM, Ooulbulad YacTb B BO3pactre 40— 
) MMH. nogBepramacb B TeyeHHe 135 MHH. BO3qyuIHOMy HarpeBy mpu 40° c 
ebIO MOMYYeHHA aHporeHeruyeckoro pa3BuTuA (°). J,Manay3a mpesoTBpa- 
aulacb J\@HCTBHeM COJIAHOH KHCJIOTHI. BpwiymMBIIMecHd YTYyCeHHIbl WeMMsIMCb 
a UePHBIX WM ppoKHX. B 3-m BospacTe B KaxKAOM Tpymne mpoBepsAscA WBeT remMo- 
UM(pbI HW MO TyceHHttl. 

Ha pune. | npeyctaBmeHbl BCe BO3MOXKHbIe CYYaM 3MPOTHYECKOFO H aHILpo- 
HETHUCCKOPO pa3BUTHA AMI MU CPeHOTHI BOSHUKAIONINX Mp STOM TYCeHHL. 
Ce HOPMaJIbHOe 3UTOTHYECKOe MOTOMCTBO AOJKHO COCTOATb M3 UePHBIX B 1-mM 
gpacTe HM GeOKpOBHEIX ryceHul, OOoero nowa. AHAporeHeTuyeckHe PyCeHHU, 
DOHCXOAUIHe OT CAMAHUA sep camila Y36ekcKad No 2, AoMKHbI ObITh Tak2Ke 
l-m BO3pacTe YepHBIMH, OeOKPOBHbIMH, HO TOJIbKO MYXKCKOPO MOsa; TaKOTO 
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has | 
Ke NPOHCXOKMeHUA TyceHHUE! oT camua AowuKky B l-m BospacTe — PbrxKHMH 
6enOKPOBHBIMH HW TaKxKe MYXKCKOrO Moma. ToMbKO B cly4ae OOpas0BaHuA Ap. 
JIPOOMeCHHA OT CIMAHHA CEMCHHBIX AJep ABYX PasHOMOPOMHbIX CaMILOB — AoxkH 
Ky uw Y30exckan Ne 2 — JomKHbI NOABHTbCA AHAPOFeHeTHYECKHE CaMI[bI YePHbl 
B l-m BospacTe MH C %KeITOH TeMOJHMOM, YTO PABHOLeEHHO MOABJCHHIO XKEVITHI 
KOK OHOB. 


Ta6auna f | 
a Uepupie PppkHe 
2 . JIMUHHKH JIMYUMHKY 
or 
an 7 | 
as & | 
Tun cKpel\uBanua BapuauT 2. | 68 | xenTo- 6eno- | *KesITO; 
A 1g &| KposH. KpOBH. | KPOBE 
2 3 Ox 
Box 
FX Jog] 291 ¢]2lalgle 
a eee 
Aoxkuky Koutpomp| 0 |4794| 4 2| Oy 0) 0 1a 
V6 ea | 
2 MabexeKam Ne" <p ¥sGexcxaa Ne 2 [Onsrr 135 |7789| 2 | 60] 9 [273] 2 | 2 


Auanu3 nowyueHHoro motomcTBa (Ta6m. 1) moKa3a, 4TO, LeHCTBHTeIbHO 
cpequ 3HauHTeMbHOTO KOMMUeCTBa YePHBIX TYCeHHIL HalieHO B KOHTpome 3 
a B ombite 62 xeTOKpoBHble ryceHulbl. [lospeHve B OesOKOKOHHBIX NOposa: 
WM rHuOpHAax eAHHHUHBIX (COTHIE JOM MpOWeHTa) KEeTOKPOBHEIX OCOGeH OOoer 
NOa ABMACTCA PeryJIAPHbIM ABJICHHEM, H3BECTHBIM KaK HCCJI€MOBaTeAM, i 
HW 1pakTHKaM-leIKOBOJaM. ITH OCOOH—MYTAHTHI, OBOJIbHO 4aCTO BO3HHKaIOMIe 
y TYTOBOFO WeNKONpALa Mp CKpeu[MBaHHAX TOMO3HTOTHBIX LOMHHAHTHIX Copy 
c pelleccHBHbIMH. IIpumeHenve TepMHYeCKOrO BO3AeEHCTBHA, BbISbIBAIOMLerO all 
Aporeve3, CnOcO6CTBOBaIO YBeJIHYeHHIO YaCTOTbI MOABJICHHA KeJITOKPOBHBI 
ryCeHHI| B HECKOJIbKO JecaATKOB pa3. BaxkHO OTMETHTb, YTO B OMbITe CpelH 3TH 
2KEJITOKPOBHbIX ryceHull 97% OKa3aJIMCb, KaK MH CJIeEOBaIO OKHaTb, CaMUaM? 
EcJiM B ONbITe H KOHTPOe CHATb CO CueTa (BNOJIHe ON paBAaHHO) no 2—3 myTaHt 
HbIX 2KEJITOKPOBHbIX TYCeCHHUbI OOOeFO MOJa, ABAIOULMeCA KaK Obl CBOETO posi 
«POHOM» NOAONbITHOFO MaTepHasia, TO BCe OCTABLIHeCA B OMbITe Ke] TOKPOBHb! 
ryceHulbl OyAyT caMulamu. CoueTaHwe MpH3HaKOB YepHOH OKpacKH TyceHHi 
l-ro Bo3pacTa, X%KeITOKPOBHOCTH H MYXKCKOFO MOA ABAAe€TCA MPAMbIM FeHeTH 
YeCKHM JOKa3aTCJIbCTBOM aHJPOreHeTHYeCKOrO MPOHCXO*KMeHHA STHX TYCeHH! 
OJHOBPeMEHHO OT JBYX OTILOB. | 

Cpenu 285 ppnknx ryceHHI, TaKxKe BCTPeuaIOTCA TPH 2KeJITOKPOBHbIe ryceHe 
ubl (22 u1 o) u 9 GenOKpOBHBIX CaMOK 3HFOTHUeCKOFO NPOHCXO*KTeCHHA, BOSHE 
KaloulHX, KaK NOKa3aJIH HalllH HCCIeqOBaHHA, B pe3yJIbTaTe MYTalHOHHOr: 
mpolecca, BeEpOATHO, HECKOJbKO YCKOPeHHOFO TePpMH4eCKHM BOSselicTBHeM. | 
B 9TOM CJIyuae YHCO CaMLOB paBHO 96%, 4TO TakxKe MOTBepxKMaeT UX ane 
TreHeTHYeCKOe NPOHCXO*KAeHHE, OAHAKO B 3TOM CYYae OT OMHOLO HU TOFO xe OTH, 
noponnt Aomxuky. 

TemHookpallleHHble OeOKPOBHbI€ aHPOreHeTHUeCcKHe TYCeHUUbI, MpoUcx 
TAWHe OT CEMEHHBIX Alep camuoB Y30ekcKasn Ne 2, dbeHOTHNHYeCKH HEOTJIMUHM 
ot TyceHHIl rHOpHAOB HOpMasbHOrO 3HroTHYeCKOrO Mpoucxo*KeHuA. 

CpaBHHTelbHO HeOONbINOe KONMYECTBO aHAporederuuecKkux TryceHH 
ABYXOTIOBCKOFO MPOHCXOKAeEHHA HE MO3BOMHIO eTasIbHO W3YYHTb HX 2%KH3H 
cnocoOHocTb. Bee Ke B TAXKEbIX JKOMOPMYECKUX YCIOBHAX Meta Oblla JO KOHN 
mpoBeyeHa BbIKOpMKa 54 aHAporeHeTH4¥ecKHX JBYXOTILOBCKHX ryceHul u 5 
HOPMaJIbHbIX THOPHAHbIX CAMILOB OT CKpemMBaHuA Y36ekckaa Noe 1 X 6uBOMNbT 
Hat Aoxuxky. Dycennitbl O6onx BapHaHTOB ObWIM MOparKeHbI 2KeMTYXOH, HECMO1 
pA Ha 9TO, B ONBITe ObWIO NomyyYeHO 37,6% 3NOpOBbIX KOKOHOB, a B KOHTPOM 
40,6% — xu3Hecnoco6HOcTb, B O6OOHX BapHaHTax JocTaTOUHO 6M3KaA UK TC 
My 2%K€ B TaKHX YCJIOBHAX OUCH BLICOKAA AIA AHMPOreHeTHYeCKOrO MOTOMCTBE 
KoKOHbI JBYXOTIOBCKUX aHporedeTHYeCKHX HM 3UTOTHYeCKHX THOpHOB Ti 
BHEINHHM NPpH3HaKaM HW KavecTBY OOONOUKH OKa3aJIHCb OUCHb CXOJHbIMH, UT 
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AIKKE ABHJIOCb CJICNCTBHeM THOpHAHOrO (ABYXOTIOBCKOrO) mpoucxomeHuA 
HPOCreHeTHYeCKUX: CaMILOB. 

_ B Apyrux Hawmx ucceqopanuax (5) 6b110 moKa3aHo, 4TO HeECMOTPA Ha paB- 
OMEPHOe CMeINeHHe CIe€PMaTO3OHAOB ABYX Pa3HOMOPOAHbIX CaMILOB, OMMONOT- 
OpeHHe AHL HAeT MPeHMYLeECTBeEHHO cmepMaTO3OHaMH OHO KaKkoli-u60 
Opodbl. CpaBHuTenbHO HeGosibuoe KOmMuecTBO (18%) aHporeHeru4ecKHx 
3yXOTIOBCKHX THOpUAOB cpeyu Bcero aHApOreHeTHYeCKOrO MOKOMEHUA, BepOAT- 
0, MOXKHO OObACHUTb STHM ABJeHHeM. IlosTOMy B 3aKMIOUHTebHOM ONBITe, 
OCTaBJICHHOM C Il€JIbIO BbINCHeHHA BIIMAHHA JBYXKPaTHOrO OCeMeHeHHA CaMOK 
A 2KH3HECIOCOOHOCTh aHporeneTHUeCKHX OCObeli, JIA ABOLHEIX CKpeilHBaHult 
JaJIMCb OMHOMOpoHble camp. B kayectBe Tako Moposp! Obiia BsAta AoKuKy 
PbbKeH OKpacKOM BbWIYNMBUINXcA M4uNMHOK (ch ch). Ba6ouku-camKu, TOMO3H- 
ITHbIC 10 MOMMHAHTHOMY MPpH3Haky YeEPHOM OKPaCKH BbLIYNMBUIMXCA JIMUHHOK 
+ -+), HeumMcb Ha [Be paBHoleHHple rpynnpt. Ileppaa rpynma camox cnapu- 
alaCb OAHOKPaTHO, CaMKH BTOPOH rpynnbl — ABYKpaTHO MO paHee onucaHHo 
eTosuKe. [peHa, nomyyenHas OT AByXx napTHH GaGouek, OJHOBpeMeHHO Ht pH 
IHUX HM TeX *Ke YCMOBMAX MOMBeprasacb BoOsLeHCTBUIO, MOOYxXTaouleMy K aH- 
JOreEHETHYCCKOMY Pa3BHTUIO. 


Ta6nmuna 2 
Uucao camios, Tlo6yxx enue Uncno Uycno [ponent ponxux mHuHHOK 
apuBaBIUXcs c Kaxkyot K aHAporeneruyn. PbbKHX 
camKolt pasBuTuIo aay JIMUHHOK K UMC AHIt 

_ 4 (koxuTpou) He nposog. 2315 il 0,04 
IIposog. 2485 33 1,30-L0,1 

2 He nposog. 1876 2 ORO 

IIposog. 2926 156 5, 30-40, 2 


Tlomyuenuple Januble (taO. 2) MOKa3sbIBalOT, UTO MPOMeHT MONHOrO aHApore- 
234.B OMbITe (IBYKpaTHCe ciapHBaHHe) B4 Dasa BBILIe, YEM B KOHTPOue (OAHO- 
JaTHOe CMapHBaHHe). XOTA aHAporeHeTHYeCKHX OCOOeH JBYXOTILOBCKOrO TIpo- 
*XOPKICHHA 3€Cb HEIb3A ONPELEIUTb M0 CPeHOTHMY, MOBbILIEHHEe %KH3HECTOCOO- 
CTH (YaCTOTA MOABJICHHA aAHApOreHeTH4eCKHX TYCeHHI) B OMbITe ABMAeTCA 
OJIHHTeJIbHbIM AOKa3aTeIbCTBOM OOpa30BaHHA aHJ\pOreHeTHYeCKOrO MOTOM- 
Ba B pe3YyJIbTaTe CJIMAHUA HEPOACTBCHHbIX CEMCHHBIX AJep. 

Tlocme OkKOHYaHHA 9THX ONbITOB HaMH ObWIH 3HAYHTeIbHO YCOBEPLIeHCTBOBA- 
1 CMOCOGbI paBHOMePHOTO CMELICHHA CHEPMaTO3OMAOB He ABYX, a TeMmepb y2xKe 
€X-YeTHIPeX CaMILOB B KOMYJIATHBHOM CYMKe H CeMelMPHeMHHKe OHO CaMKH. 
0 MO3BOJIHT B 3HAYHTEIbHO OOJIbINeEM KOJIHYECTBE NOYYaTb ABYXOTILOBCKHX 
JIporeHeTHueCKHX ryCeHHI, KaK YACTOMNOPOAHOLO, Tak H THOPHAHOTO Mpoucxox- 
HHA. 


CpemueasuaTcKu Hay4HO-HCCIeOBaTeIbCKUIt Tloctymusi1o 
MHCTHTYT WeJIKOBOACTBAa 6 V 1958 
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MHKPOBHOJIOLHF 


B. W. YUIAKOBA 


YCJIOBUA OBPASOBAHHH BATAMHUHA B,, KYJIbTYPOM 
BACILLUS MEGATHERIUM | 


(ITpedcmaeaeno axademuxom B. H. Mlanownuxoseim 9 V 1958) 


Co BpeMeHH BbijleleHHA BuTaMMHa Biz B KpUCTa/IMYeCKOM Bue ero Tipe 
TlapaTbl HaliWIM WHpoKoe IpwMeHeHHe Kak B MeJMI[MHCKOH MpakTUKe, Tak 
B XKHBOTHOBOJCTBe B KayecTBe (akTOpa, OOecieuHBaIOWerO JIYYLIMH pocr, pag 
BHTHe H BOCIPOH3BOACTBO %KMBOTHBIX (1°). 

Bneppbie BHTaMHH By,s Obl BbIAeeH M3 MeveHH, B HAaCTOsIIee we BpeMa 
ero MOy4alOT MOUTH HCKJIOUMTEJIbHO MUKpOOMOMOrH4ecKHM mytem. Ms3secre 
pa], MUKPOOpraHH3MOB, CHOCOOHBIX CHHTe3HPpOBaTb BUTaMHH By». (**). OH 
MUKPOOpraHH3MbI BeCb OOpas0BaBLUIHHCA BHTAMHH IesIMKOM ylepKHBaIOT 
KuleTKax (7,8), ApyrHe K KOHLYy *epMeHTALHH BHIeAIOT 3HAYMTEJIbHYIO UAaCTE 
BuTaMuHa B cpeny (°,1°). B nocseqHeM culyuae Np NOJyYeHHH BUTaMHHa er 
TIPHXOAHTCA BbINEATh H3 BCeH KYJIbTYPaIbHOH 2HAKOCTH, YTO B 9SKOHOMHUE- 
CKOM OTHOIL€HHH MeHee yOOHO, 4eM BbIJeueHHe BUTaMHHa H3 OakTepHaJIbHbi’ 
KJI€TOK. 

Hamu Obwio u3yy¥eHO OOpasoBaHHve BUTaMHHa By, KysbTypoli Bac. mega 
therium Ha psie CHHTeTHUECKUX Cpe, a TaK2Ke pacnpeleeHHe BUTAaMMHAa Mex] 
6akTepHaJIbHbIMH KJIeTKaMH HM cpelloi. | 

Kyabrypa Obuia nonyuena u3 Muctutyta muKpo6nosornuu AKkajemuu Haye 
CCCP u coxpaHalacb B Bue CNOp B aMNysiaX B xouO_usIbHUKe Mpu 4°. Tlocez 
BO BCeX CJlyyaaX NpoBosuH 24-yacopol KybTypow c MITA. Onpirs: npoBosy 
WWicb Ha %WIKUX cpefax. B KayecTBe OCHOBHOrO (ova Oblla B3ATa Cpefa Cie 
myroutero coctaBa: (NH,),HPO, 0,4%, Na.SO, 0,2%; KCl 0,08%; Mg, Ca 
Mn, Fe, Zn u Co B Buge xmopugos 50, 20, 15, 5, 5 u 10 mr/n, coorBercTBeHHe: 

Cpept pa3inBalucb 10 100 Mil B KOHHYeCKHe KoJIObI eMKocTbIO 500 mr. Ontsrr 
HbI€ KOJIObI MOMellaIHCb Ha Kpyrosble KayaKH co 150 06/muH. Temmeparyp: 
vunKyOaunu 30°. HauanbHoe pH zo scex onmbirax KoseOanocb or 6,5 Jo 7,0. 

ButamuH By. onpeyesasica MHKpOOHOJOrMYeCKUM r1poOupounpiM MeTOJON 
¢ momoup1o Escherichia coli 113-3 B kauecrBe TecT-mukpoOa. Tak Kak B TIpe 
wecce paspuTua Bac. megatherium Bputamuu By. HakanuIMBaeTCaA BHYTPH Ke 
TOK, TO JIA OllpeweleHHA coflepxKaHHA BUTaMUHa By». B KeTKaX eFo UB3BIe 
KaJIM H3 MpOMbITOrO OakTepHaJIbHOrO OCaAKa, NOJYYeHHOTO H3 ONpelemenHOr 
oObeMa KYJIbTYPaIbHOH HKMAKOCTH HW MPHPOTOBeHHOrO B Bue cycneHsun. Ko 
JM4eCTBO KIeTOK B | MJ CycleH3MM paBHO KOJIMYeCTBY KJIeTOK B | Ms KyJIbTY 
PpaJIbHOM 2KUAKOCTH. 

B HeKOTOpbIX 2*Ke CLYYaAX MpOBOAMNOCh ONpesemeHve BUTaMHHA By,» BO BCel 
KYJIbBTYPaJIbHOM KHAKOCTH BMeCTe C OakTepHaJIbHbIMH KJeTKamu. IIpu ston 
ONpeleseHHH YIMTHIBAJICA BUTAMHH, KOTOPbIM HAXOJMTCA B KeTKaX, MW BHTAaMUH 
KOTOPbIH MOP BbIJeIHTbCA M3 KJIeETOK B cpely, T. e. OMpelenaAnach OOwlad Mpo 
JYKTHBHOCTb KJI€TOK. 

BaktepuasibHadt Macca ONpeelAacb B3BeWIMBaHHeM OakTepabHOrO Ocal 
Ka, JOBeeHHOrO JO MOCTOAHHOrO Beca. 

Tepsas CepHA OMBbITOB Oblia MOcTaBseHa Ha cpesle C ruIOKO30!1, oOaBeH 
HOW ; bop toma (bony B KouMuecTBe 2%. Pe3symbTaTbI OMbITOB MpecTaBeH! 
B Taon. |. 
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Ta6anna 4 


By, ¥ 

Bpema oT Torpe61eHo 

Hayasia caxapa, | buomacca,| » xyerkax 

onbita, pH r|100 ma r[109 ma comepx.” B 100 ma Bir oOukasi 

ac. B 100 Ma KyJIbTyp. MIpORYKTHB- 
: cpempl KU IK. ESICTOE HOCTb 

i 0 7,02 1,78 
16 5,04 0,43 0,148 1,5 1,6 10543 10,84 
= 30 4,53 0,56 0,158 0,50 1,6 3,16 10,12 
me 144 4,47 0,52 0,160 OR52 LAG 3,20 10,00 
_ Ws ran. | Buguo, uro passutue Bac. megatherium mourn nomHocTBIO mipe- 
Kpailaetca kK 16 uac. 43-3a CHJIbHOrO NosKUCceHUA CpesbI. BenuunHa Onomaccsi 
MMUIb H€3HauHTeIbHO yBeHUMBaeTCA K 30 Yac., OCTaBancb B Mocmelyroulve 


4acbI Oe3 H3MeHeHHH. CnopoBaHuA HM CBA3AHHOFO C HUM JIH3HCa KYJIbTYpbI Ha 
\aHHOH cpeyle He HaGwofanocb. KonuyuectBo BUTaMMHa, Haxosauleecs B KuerT- 
KaX, pe3KO yMeHbliaeTca K 30 yac., B TO BPeMA KaK KOJIMYeCTBO BUTAMHHa BO 
3Ce€H KYJIbTYPaJIbHOM %KHAKOCTH, a CeNOBaTebHO, MH OOIlad MpOyKTHBHOCTL 
KJIETOK, HE H3MeHSIOTCH. 

_ Tlo-suquMomy, B ycNOBUAX CHJIbHO NMOAKMCAeHHOM cpelbl MpOHHaemMocTD 
KJI€TOUHOH OOOOUKH B OTHOWeHHH BHTaMuHa By. yBeHuMBaeTCA, H Mb Ha- 
Smioaem ABsIeHHe BbIXOJa Goubuleli vacTH BUTaMMHa 113 OakTepHaJIbHBIX KJI€TOK 
B cpenly. 

Bpll TakxKe MOCTaBIeH OMbIT Ha cpefe OCHOBHOM don + roKo3sa (2%), 
HO B cpely MIA MosepxKanua pH Ha yposue, 6.1arompHATHOM WIA pasBuTuA 
Bac. megatherium, Opiio foOaBneHo 0,5% Mena. Men crepuinsoBaica 
ITAeNbHO OT cpesbl. PesysbTaTbI MpefcTaBseHbl B Tabs. 2. 


Ta6auna 2 
ie Bis, Y 
) Bpema oT f Tlorpe61eHo Buomacca, 
: ; caxapa, z 
oa ‘ r/100 ma in eel ceeg ec a lame Ny 
0 7,44 1,78 
25 6,00 0,41 0,136 1s 114,02 
30 5,65 0,81 0,290 3,2 11,038 
48 6,47 4,52 0,374 4,0 10,69 


JleiicTBuTeIbHO, MoOaBeHue Mewla B KoMuecTBe 0,5% yaepxKuBaeT pH B 
reueHve 48 uac. Ha ypoBHe, OularompHATHOM Jia pasBuTHa Bac. megatherium. 
K 48 uac. norpe6mserca MOUTH BeCb CaXap HM HaKallIMBaeTCA 3HaUMTebHaA 
Suomacca. Ilo Mepe HakomMJeHHA OMOMACCHI NPONOPMOHAIbHO YBeJIMUMBaeTCHA 
KONMUeCTBO BHTaMHHa By B KYJIbTypadbHOH 2XHAKOCTH. OOulad 2%xe MpoyK- 
fMBHOCTb KJIETOK B Te4YeHHe STOFO BPeMeHH OcTaeTcA MouTH MocTosHHOH. Ha 
pelle c MoOaBeHHeM Meyia K 56 Yac. 3HAYHTebHOe KOJMYCCTBO KJIETOK CHO- 
oyetcn. JIu3uc KYyJIbTypbl HaCTyMaeT HECKOJIbKO M03%Ke. 

TakuM O6pa3om, lIpv foOaBJIeHHH Media K Cpesle OCHOBHOK cou -- TuiioKo3a 
2%) HakaMuIMBaeTCA 3HaUHTeIbHOe KONMYECTBO OMOMACCbI H BUTAaMHHAa Byjo, 
<yJIbTypa xopollo cnopyetca. Bmecre c TeM, H3YYHTb HakOTOPble 3aKOHOMEp- 
10CTH OOpasoBaHuA BUTaMHHAa By. Ha Tako cpeyle 3aTPpyAHUTebHO, Tak Kak 
Mel MeluaeT OMpeeseHHIO BHTAMHHa HelocpeACTBeHHO B KJeTKaXx. 

B mocwefytouux Onbirax Mbl MpHMeHHIM pA OpraHuyecKUX KUCIOT, KOTO- 
ble BMECTe C TIIOKO30H B BHJe HATPHeBbIX COeH WOOAaBIAJIMCb K Cpefle OCHOB- 
oro bona. B stux ycmoBuAx pu NoTpeOseHHH KMCOT He OyMer pe3Koro Ma- 
jenua pH, uro oGecneyvT HaKOIJIeHHe SHaYHTebHOM OHOMaCcbI, a CJe1OBa- 
‘@JIbHO, H BHTAaMHHAa Byp. 

Tak Obi qocra mien OnbIT Haycpeyle OCHOBHOH (bon + rioKosa (2%) -> Mo- 
louHad Kucmota (0,5%) B Buse HaTpHeBOH COU. 

PesyabtaTbl OMbITa CBefeHb! B TAO. 3. 
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Ta6auna 3 


Bis, ¥ 

B 
dicaat | Tou PEReaga” | Paowt |e aaoameacll eel || oe at 
eae r/100 ma =| F/100 ma bso anes enerGr 100 ma Doren | 

| 
0 6,70 1,90 0,496 
24 5,84 0,52 0,264 3,4 41,74 0,239 2! 
48 7,00 1,49 0,440 62 14,09 0,077 _ | 
60 7,35 1,74 0,256 6,2 24,21 0,045 Cnopst 
(P 7,30 1,86 0,208 (2 24,03 0,033 » 


IIpu goOapnenuu kK cpese 0,5% MoNOUHOH KHMCIOTHI B BAe HATPHEBOH COJIM | 
MbI JeHCTBHTeIbHO He UMeeM pesKoro NayeHua pH. B reyenne 72 uac. pH oc-| 
TaeTCA Ha YpOBHe, OarompHTHOM Jian pasBuTua Bac. megatherium. K 72 uac. | 
caxap H MOJIOUHAA KHCOTa MpakTH¥eCKM MOMHOCTHIO NOTpeOwAIOTCH, 

YMeHbUleHHe KOsIMYeCTBa Guomaccbl kK 60—72 uac. O6ycOB/IMBaeTCHA MOHBIM | 
JIM3HCOM KyJbTypbl. 60- u 72-uacoBble KYJIbTYPbl COCTOAT CMJIOUIb U3 CHOP, | 
XOTA BCTpeyaloTcsd eMHHUHbIe KeTKH Bac. megatherium. Heo6Oxozumo OTe; 
THTb, 4TO XOTA OMOMacca B CBA3H C JIH3HCOM KYJIbTYpbI NajlaeT, KOJIMYeCTBO 
BHTaMHHa B KJleTKaX COJlepKalll\HXCA B eMHHMe OObEMa Cpebl, HE HSMCHAETCH. 
QTO yKa3blBaeT Ha TO, YTO IIPH JIM3HCe KYJIbTYPbI BECb HJIM MOUTH BeCb BHTAMHH, 
CHHT€3HPOBaHHbI KJleTKaMH, MepexoquT B cnopbl. A Tak Kak Macca cnop 
MeHbIJe MaCCbI KJIETOK, TO KOJIM4eCTBO BATAMHHA, IpHxoauleecs Ha | r Berera- | 
THBHbIX KJI€TOK, 3HAYHTeIbHO HH2Ke KOJIMYCCTBA BHTAMHHA, MpHXOLALULerocs | 
Ha 1 rcnop. Tak, B 48-yacoBoH KyibType Ha | rkmeTOoK npHxogutca 14 y BH- 
TamuHa B,,, B TO BpeMA Kak B 60- u 72-yacoBbIX KyJIbTypax Ha | r cnop MpHxo- | 
mutca 24 y. 

CyeqoBaTeIbHO, CHOPbl ABJIAIOTCH Oouee BbICOKOKOHILCHTPHPOBaHHbIM Hc- 
TOUHHKOM BHTaMHHa Biz, yeM KJIeTKH. 

Ec B cpeyle ocHoBHOro cpoua c 2% rioKO3bI MO6aBuTb 4% MOsOUHON KuC- 
JOTbI B BAe HATPHeBOH CoH, TO Bac. megatherium 3a 6 cyTok MOUTH NOHOCTHIO 
MOTpeOiAeT MOJIOUHYIO KHCIOTY. CHOpOBaHHA VM JIM3HCa KYJIbTypbI Ha TaKOw 
cpeye B Teyenne 10 cyToK He ObIIO. BrieneHua BUTaMuHa B,, M3 KsIeTOK B cpe- 
wy Takxxe He HaOwIOjlaslocb. 

TakHM OOpa30M, MOBbILNeHHOe COep2xaHHe MOJOUHOH KHCJIOTbI B cpele 
ycTpaHaer chopoo6pasopaHue. 

Kpome Toro, OblWIH NOCTaBJICHbI OMbITbI Ha Cpele OCHOBHOL bon + rur1oKo3a 
(2%) -- anTapHas KucaOoTa (0,5%) B Bue HaTpHeBot commu. Us npezpaputenb- 
HbIX OMbITOB BbIACHHOCb, UTO AHTapHaxA KUuCIOTa B KOuIMYecTBe 0.5% NouTH 
NOMHOCTHIO NoTpeOseTcsx K 40 vac. B Ta6n. 4 npescraBseHbl JaHHble 10 OOpa- 
3O0BaHHIO BUTaMHHa By» Ha cCpesle C AHTAapHOM KUCOTON. 


Ta6dauma 4 

Bpema or Wit ot! 
Havasa Tlorpe6exo Buomacca 
oubita, pH Batre 7/400 ‘a? E, arena Bir Cnopoo6pasos. 

PAG? B 400 aoe WTO 

0 6,97 1,92 

34 7,07 1 S7/ 0,450 yO) ae Soasila os 

44 7,90 1,69 0,440 O52 20,90 |90% kaeToK ume? 

cnopbl 
60 8,25 1,92 0,340 8,8 28,39 JIusuc, cnopi 
72 8,91 1,92 0,228 8,6 Oli 


Ha cpeye c aHTapHoi KucnOTOH B TeyeHHe NepBbIx 34 uac. MIpOHCXOJUT 
mocTeleHHoOe HakolweHve Ovomacchl. B nocweyroume vacbl BeMUNHAa OMOMac- 
Chl OcTaeTCA O€3 H3MeHeHUH BIVOTh NO HaCTYIWIeHUA NM3UCa KYJbTYPbI, KOTO- 
pbId HauunaeTca nocue 44 yac. B 44-yacopoi KysabType Jo 90% xKmeTOK 3a- 
CMOpOBalOCb, HO JIM3HCa KYJIBTYpbI Her. 
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60-yacopadt KyJIbTypa 3HaYHTebHO H3HPOBanacb, 72-yuacoBan cocTOUT 
WOWb u3 cnop. [lpn HacrynieHHH JIM3HCa KYJIbTYpPbI, CBA3AHHOFO co clopo- 
aHHeM, OHOMacca ee MajlaeT, B TO BPeCMA KaK KOJMYECTBO BUTAMUHAa B KJleTKaXx, 
epxKallAXcH B eMHUNUWe OObeMa CpebI, OCTaeTCA MOUTH 6e3 H3MeHeHHE. Cue- 
OBATeIbHO, NPH JIM3HCe KJIETKH OTJaloT BHTAMHH CMOpaM, a Tak Kak Macca 
TOP SHAYHTeJIbHO MeHbINe MaCCbI KJIeTOK, YTO ONATb-TaKH CHOpPbl ABJIAIOTCA 
OJIC€ BbICOKOKOHICHTPHPOBaHHbIM HWCTOUHHKOM BUTaMHHa, eM KJIeTKH. 

Ha cpeyle c nuposuHorpagHolt KuCHOTOH, OOaBeHHOH TaKxKe B Be HaT- 
HeBOH COJIM B KouIMYeCTBe OKONO 0,5% K Ccpewe OCHOBHOL dou + ritoKo3a 
*%), K 72 uac. Wo 70% KseTOK cHopyeres, XOTA WH3HC HacTylaeT H€CKOJIbKO 
O32Ke. 

C HacTyMeHHeM JIM3HCa BHTaMHH KOJIMUeCTBEHHO COXpaHserca B clopax. 
aK, B 48-yacoBoi KyJlbType Ha 1 r keroK mpuxogutca 13 7 BuTamuHa Br, 
TO BpeMA Kak B 144-yacopoli kysbType Ha | rcnop npuxogutca 26 y. Pesyap- 
THI TipefcTaB/leHbI B Ta. 5. 

Ta6auna 5d 


a oT Tlotpe6meHo Bi nits Ro II 

Be crn | ekeane,? | Pxouaeess (a nernadiol'y ina {eee | Clate: 

| ac. 7/100 ma | MJI P LOOM erent KleTOK r/100 ma oOpasos. 
i 6,80 1,90 0,440 

| 48 6,48 1,80 0,506 6,6 13,04 0,048 — 
4144 7,19 1,90 0,245 6,4 26,12 0,050 Chop 


| KoumuecTBeHHoe COXpaHeHHe BHTaMHHa B clopax, O“eBHHO, MMeer onpe- 
JICHHbIH OMOOrHYeCKHH CMbICJI. Ormupatoilad MaTepHHcKad KJleTKa Mepe- 
leT BeCb HIM MOUTH BeCb BHTAMHH, HaKOMVJICHHbIM elO B Mpollecce pa3sBHTHA, 
lope, T. €. HOBOH, OuUepHeH KJleTKe. 

V3 mpoBeseHHol paOoTbl MOXKHO CelaTb CJeLYIOULHE BbIBOJIBI. 

Ha cpeme c riioKko30H, 1o6aBeHHOH B Ka¥ecTBe eMHCTBCHHOFO HCTOUHHKAa 
wlepofla K cpefle OcHOBHOrO (oua, pa3sBuTHe Bac. megatherium Opicrpo mpe- 
JalllaeTCA U3-3a CHJIbHOrO NMOAKHCIeHHA cpelbI. IIpu noyzkucneHHH cpeAbI oO 
1 4,5 na6mogaerca aBeHHe BHIXOZa GombueH uacTH BUTaMuHa Biz M3 KeTOK 
cpeny. AHamorMuHad KyJIbTypa C MEJIOM laeT 3HAYHTEbHO OObIUMH yporxait 
1eTOK, OJHaKO OOUlad NpOAYKTHBHOCTb KJIeETOK He H3MeHAeTCA. 
| Comm opraHwuecKHX KHCJIOT, AOOaBuIeHHbIe B cpesly BMECTe C [JIOKO30i, 
TaHaBJIHBaloT Ooslee OarOMpHATHHIN ypoBeHb pH u oGectieunBaloT Hakollie- 
(€ 3HAUHTebHOM ONOMaccbI H BUTaMHHa By, Ha OObeEM KYJIbTYPabHOH wHI- 
CTH. 

Ha cpefax c 206aBIeHHeM MOJIOUHOH, NHPOBHHOrpaHOW WIM AHTAPHOH KHC- 
TB KosHUecTBe 0,5%, B BHZe comet, Bac. megatherium xopomo cnopyerca. 
HacTYMJIeHHeM JIM3HCa KYJIbTYpbl BHTaMHH Biz KOJIMYeCTBeEHHO COxpaHsAeTCcA 
cnopax. Cnopbl ABJIAIOTCA OoJlee BbICOKOKOHICHTPHPOBaHHbIM HCTOUHHKOM 
TaMHHa, 4CM KJICTKH. 

_B 3ak0uenne BbIparkaloO rilyOokylo OlarogdapHocTb akag. B. H. Ianou- 


KOBY — Hay4HOMy PyYyKOBOJHTeNIO JaHHOH padorTHl. 
Tloctynusio 
9 V 1958 
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MOP®OJIOl'H fl PACTEHHH 


H. A. COJIOBbEBA 


| K H3Y4EHHIO ®OPMHPOBAHHS MW PASBATHA 
AGROPYRUM REPENS (L.) P. B. 


(I]pedcmaeneno axademuxcm A. JI. Kypcanoeoim 5 VI 1958) 


B 1955—1957 rr. Ha slyrax H MaXxOTHbIX 3eMJAX NOMbI OKu WH MockBpl-peku, 
B mpesenax Mockosckol O6/1., HAMH MpOBOJHIOCb H3yYeHHe pasBUTHA IIbIpen 
nos3yuero — HauwHad OT MpopacTaHHA ceMAH JO BCTYMWeHHA B (ba3y KJIOHA: 
BKJIOUHTeEIbHO. CooOuaemble Jaslee CBeCHHA ABJIAIOTCA pe3YJIbTATOM ae 
padornl. 

Tun pa3BHTHA PeHepaTHBHBIX MOOeroB MbIpeA MO3yyero OOBIYHO O3HMBIHi 
WIH JMunKIMYecKHH (4, 7, *), a cospeBaHHe CeMAH MO3AHee, 3aKAaHYMBAIOULeeCcAa 
B ycnoBuax MockoBcKol OG6JI. JIMUIb K cepefquHe ceHTsaOps. Ilostomy Bpimac 4 
CKalluMBaHHe, KaK MpaBHulo, MpeAynpexaioT CEMeCHHOe BO3OOHOBJEHHE MbIpedr 
B I€HO3aX MOCMHBIX JIYroB axke TaM, re YcCOBHA JOMyCKaloT MOABJIEHHE 
BCXOJOB. 

B ornwune oT JIyroBblx mous (°) mo ecTecTBeHHBIMH (pHTOWeHO3aMH —axoT- 
Hbi€ MOUBbI IPH 3aCOPeHHH KOPHEBHULAMH MIbIpeA COMep2xaT TaKxKe H HEKOTOPO 
KOJIHYECTBO €FO CEMAH; Ha KOPHEBHILE MbIPCA MPOTAKEHHOCTHIO 25 CM NPHXOMHT 
CA B MOUBCHHbIX mpoOax Ova ero 3epHoBKa (1). B paloHe uccueqoBaHHA He 
WaXOTHbIX 3eMJIAX 3acopeHHe mbIpeem B 1955—1957 rr. G6bi0 ‘pane 
HeBeIHKO. OHaKO HM TaM BCe Ke MPOMCXOAMT ero CeMeHHOe BO3OOHOBJIEHHE, 
B OCOGeHHOCTH BOJIH3H TaKNYX HCTOUHHKOB 3aCOPeHHA, KaK HapyUIeHHble MeCTO- 
o6utTanna. JladopatopHad BCXGKeCTb CeEMAH MbIpeA B YKa3aHHble Frosh! Koeba- 
Jlacb oT 58 No 12%, uTo OblwlO CBAZaHO C Pa3/IHYHAMH B YCOBHAX CbOpMupoBa- 
HUA 3e€PHOBOK. YxKe yepe3 rok mocie cCOopa CeMAH BCXOXKECTh CHJIbHO NOHH3H- 
Wacb. 

Tlpopacranue ceMAHH MbIPeA MPOWCXOAHT MpeHMYuLeCTBeEHHO BeCHOM, He 
He(py2kKHO, XOTA HMelwTCH yKa3aHua (°), YTO MpOoMOpaxKHBaHHe ycKOpseT UX! 
mpopactanue. PasBuTHe MpOpOCcTKOB 3aMeJIeHHOe, KYeHHe HacTynaeT JHU 
yepe3 | 1/,—2 mec. mocue mpopacTaHuA, Kora pasBepTbiBaetca 4—6-H nUCT., 
Tlepppie modern I] nopayzka u3 nasyx 1 — 3 _ByyneHHbIX MMCTbeB MOryT pa3-~ 
BUBaTbCA KaK MO MHTPaBarMHasIbHOMY, TaK H 10 SKCTPaBarMHaJIbHOMY THNY 
(puc. 1), mpwuem B mocmeqHeM cayuae MOXKeT OOpasoBaTbcA KOPHEBHUHAs! 
YaCTb AIMHOK Wo 9 cm, Hecymjat 5—9 yemyuaThix 1HcTbeB. B none — aprycrTe 
Pa3BHTHe IOBEHHJIbHbIX PaCTeHHH 3aTOPMaXKHBAeTCA, B Hauasle CeHTAOPA BO300- 
HOBJIACTCH. 

K KOHy mepBoro BereralHOHHOorO mepvoya MaTepHHcKH yANHHeHHBTH 
BereTaTHBHbI moder oOpa3yeT WO 9 pasBepHYTbIX JIMCTbeB, H3 HUX 2 —4 Hal 


y3ie KkyujeHuA. JlouepHue SKcTpaBaruHasbuble noberu HecyT Jo 12 ee: 


| 
| 


JIMCTb€B; HHTPaBaruHabubie —-2 —3 smucTa mepexoHoro THNAa; Te u APyrHu 
moOerH OOpasyror He Ooee 4—-5 BYWICHHBIX JIMCTbEB, UMes BLICoTY 12—20 CM. 
OkcTpaBarnualbupre noderu II] u IV nopsyzKos, ecav onu oOpa3yloTcaA B Mep- 
BbIM TOL, MOryT HMe€Tb KOPHEBHINHYIO YacTbh AIMHO 2—12 cm u Hecyt 3—18 
yellyHuaTbix ucTbes. JimuHa KopHell He mpeBbmuaet 25 cm. 

K BecHe Bce Ha3eMHbIe YIMHeHHbIe MexKAOY3INA nm06eroB OTMHpaiorT. 
B kKoHWe anpeia HauMHaeTca optToTponHpili pocr moberos. Poct KOPHeBHI 
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HauHHaeTCA HECKOJIbKO NO3qHee, B Mae — HIOHe (puc. 2), HO Hav6omee aKTHBHO 
MPOxOMUT B Mone — aprycte. KopHesuuya ycneBalor K oceHH JocTHUb B 5—10 
pas OoubINeH AMHEI, YeM B HepBbIii To KHSHU pacTeHui, uHorga 70 cm. Komn- 
| M€CTBO Y3JIOB C HH3OBbIMH JIMCTbAMH, OHaKO, YBeEMHUMBaeTCH He cTOMb 3HauH- 
TeIbHO, Bcero B 1,5—2 pa3a. Takum o6pa3om, BO3pacTaHHe JVIMHbI KOPHEBHIL 
AOCTHraeTcA B OCHOBHOM YJIMHeHHeM Mexyoy3aui. Han3zemuaa uactb SKCTpa- 
BarMHaJIbHbIx MOOeFOB, HMEIOUIHX KOPHEBHa HH 6e3 Hero, BbICOTO! 20 55 cM 
Hecet 2—3 mepexogHbix suctTa u WO 12 ABYWICHHBIX, H3 KOTOPbIX Ha y3.1e KY- 
/WeHHA Haxogqutca 3 —4 mucta. VHorga pasBuBarorca reHepaTHBHble moOeru 
M3 YHCa Mepe3HMOBaBIIMX. Kak M B MoceLyoulMe TOM 2KH3HH, Hayabuple 
9Tanbl POPMUPOBaHHA CoUBerHA, HayHHalonerocea B alpese, MoryT TIpOXOJUTb 
nox BofoH#. Murpaparuuanbupie noberu 

OObIUHO BereTaTHBHbie, Oomee cuaple, 
He Bbille 25 cm. Bcero B KycTe BrToporo 
roa pa3sBuBaeTcA He Gomee 40—45 noGe- 
roB He ctapure IV nopayKa. 

Ha Tpetui rol B KycTe mpIpesd Bce ene 
COXPaHAIOT  KH3HECNOCOGHOCTb noOy3eM- 
Hble YacTH moOeroB JBYX MepBbIX eT 
*KH3HH. OT y3N0B KYyuleHHA B  «cTapori» 


Puc. 1. OqHomeTHHe KyCTHI MEIpeA Mow- Puc. 2. Coctosuue noOeroB BOSOOHOBeHHA 

_ 3yuero K KOHUY BereTalHOHHOoro mepuo- B Havale OOcbiXaHHA Jyra cpa3sy nocne 
ha. / —mepppili MaTepHuckui mooer, cnaga Bog! (Hayano ~=Masa). J — maTepuH- 
I] u — uutpaparnnanbupil, J] 9 — 9xK- ckni mo6er sBoso6Hopienus, | JJ u —uE- 
cTpaBaruuHadbupil u /J K — KOpHeBHII- TpaparHHatbubi, // 9 — 9KCTpaBarMHab- 
Hpi mo6er I] nopsqka; Mm — Me€30Ko- upli, (7 « — KopHeBumupl, moder II no- 
THIb, 3— OCTaATOK 3€PHOBKH, ¢@. K — paaKka 


TlaBHbIH KOPeHb 


cpeHel uacTH KYCTa elle MOFYT MOABMIATHCA HOBbIe NOOerH, B TOM YHCe AHTPa- 
BarHHasbubie. Ho oH HaMHOrO cilaGee pasBUBAaIOIAXcA B MOIOON Mepudepu- 
yecKoH uacTH KycTa, Tle MpoOdomKaeT BOSPacTaTb 9HeEpruA MOGerooOpas0BaHHUsA. 
Beero ofHoBpemMeHHo O6pasyerca 5—6 mopsazKoB i06eros (fo | Xu X BKM0UM- 
TeIbHO). OOuee YHCO NOGeroB BO Bcem KycTe KoeOneTca OT 60 Ao 200, a n10- 
wlalb, 3aHHMaemMasl KyCTOM, MOxeT 6bITb oT 0,8 to 6 m®. [lo6ern, umerouHe 
KOPHEBHILHbIM 3TAaN PasBUTHA, YHCMEHHO mpeobsaawT y MbIped H Ha STOT Tor 
(Kak MU B TeveHHe BCeX. JeT %KH3HH). OTO MpONCXOAHT NOTOMY, 4TO BeTB.eHHE 
OCYLECTBIACTCA He TObKO OT Y3/1a KYULeHHA, HO H OT KOPHEBUIL, B FOX HX OOpa- 
30BaHHA HU Ha caeqyiomui rox. Kopnesunta npoxowaT B coe MOUBbI riyOuHon 
mo 25 cm. 

Cpequaa JuHa KOpHeBuu, Combe, YeM B ABYXJeTHeM KycTe, HO MaKCH- 
MaJIbHadt — Takada 2#e. CpesHee KOMHUeCTBO MEXKMOY3INM TakxKe OCTaeTCA 6e3 
H3MeHEHHi, HO JHHa UX OOBIYHO Sombie: B CpeqHeM 3,5 CM, MaKCHMaJIbHO 8 cM. 
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| 
Hau6onee O6HbHOe Hal3emHoe MoGerooOpas0BaHHe MpOUCXOAUT B TOM onyaae,, 
ecu OOKOBIE OCH 3OHbI KYILCHHA KOPHEBHNIHbIX N0OeroB HayaJIM 3aKalbIBaTb- 
ca B KOHWe meta — oceHbio. YAWIMHeHHBIe BereTaTHBHble MO0OerH, BbICOTOK MO 
60 cm, HecyT 7—12 JBYWIeCHHBIX JIMCTbEB, H3 Koroppix 4—8 cre6neBbix. Dene: | 
PaTMBHble O3HMbIe WH AMWMKIMYeCKHe no6eru, Bbicoroit 50—90 cm, HecyT 6—8 
JBYWICHHIX JIMCTbeB, H3 KOTOPbIX 4—6 creOseBbix. Y3en KYULeHHA TeX H 
Upyrux Moxer JaTb 5 — 6 AouepHux nooeros. Ecau mocneqHHe 3akJabIBaroTca 
OceHbIO, TO B CJeLYIOULYIO BeTeTallMIO pasBUBalOTCA H BHYYaTHble moOerH— Tak 
2Ke KaK H B KJIOHE. 

OrmupaHue UcHTpasibHO wacTH KycTa CeMeHHOrO MpOMCXO*KAeHHA H BCTYI- 
jleHue B (ba3y KOHa MpOHCXOMMT y MbIped OObIYHO Ha YeTBePTbIM TOM 2KU3SHH. 
JlnurenbHocTh 2%KH3HH HeNOBpexkACHHBIX KOPHeBHU, ABa-TpH rofa. HanOouee 
6bIcTpo oTmuparoT (7, *) KopHe- 
BHULa, PaCHOJIOXKeHHble B MOBEPX- 
HOCTHOM CJIOe TMOUBBI. 

JlurepatypHble JaHHpe (4, °) 
M COOCTBeHHbIe HaO/OeHHA MmO-— 
Ka3bIBaloT, TO iIbIPeH OTHOCHTCA — 
K Tpynme BHAOB, XOPOUIO BBIHO- | 
cAmLHxX moemHoctb. Jluuib HHOr-- 
Wa HaGrolaeTcA BbIMOKaHHe 3H- 
MYIOWJHX YKOPOUeCHHbIX TmO0Oeros, 
HO He KopHeBHuy. IIpH oObmHoH 
IIA QaHHoro paoHa JWIMTeIbHO-— 
CTH 3aTOnNeHHA B 20—25 Hel 
(ampemb) CBASAHHbIe C 3THM CABHTH | 
B PHTMe pa3BHTHA TbIped HesHa- 
YHTeJIbHBI. ToqHuHble KomeOaHHA 
PHTMa, OTMe¥eHHbIe HaMH, OovIb- 
ue, HOH OHH OblWIH B mpelenax 
10—14 jue, Torqa Kak mpu 6o- 
Jlee JWIMTeJIbHOH MOeCMHOCTH, Ha- 
mpHmMep B HwH30BbxAX Jlona (4), 
pa3Max kovjleOaHHi cocTaBJIAeT 
OKOJIO MeCslla. 

Iloderoo6pa3s0BaHHe UM pHTM 
Puc. 3. OrKMoHeHHuaA OT O6pINHOFO THMa roOero- Ppa3BUTHA IIbIped HapsALy c Apyru- 


o6pasopanua. J] 0 — fouepHH oOpToTponHpl mo- K 
Oer, pasBHBIUHlicd OT KopHeBuuHOoro K; JJ u— MH BOND OCaMUy BET eta MB HON ase 


JOYePHHH HHTpaBarHHaJbupl noel, PasBuBLUINHcH SOOHOBIeHHA pacTeHult Obi0 pac- 
Mey AByMA KopHeBumnpimMa (J « wu JJ] x) or cmMoTpeHo HV. T. Cepe6pakospm 
MATePHHCKOLO KOPHEBHUIHOTO MK (“). Tlo3qHee 621H3KUM KPYroM BO- 
mpocoB 3aHuMasuch T. MW. Ceped- 
pakoBa(*) uw E. ®. Komm«kuua (‘). 
SaBHCHMOCTb IIpOMOJKHTeIbHOCTH HM XapakTepa pa3BHTHA ouepHux 
m0OeroB OT HX MOOXCHHA B 30HE KYIMCHHA MH CpOKOB Havasla UX pocta paHee 
ormeyan A. @MonbKapr (11). Kak noxasan W.I. CepeOpakon, y KopHeBHIHBIXx 
3J1aK OB, B TOM YHCe HW MIbIPeA MOM3ZYUeFO, C MOMOXRKeHHEM B 30HE KYILeCHHA MaTe- 
PpHHCKOro NoOera CBAZAHbI THM BOSOOHOBIEHHA, WIMHAa MWwarMOTpOonHOH YacTH Ui 
MPOLOMKUTEIbHOCTh WHKJIa pasBHTHA OUepHHX MOOeroB, H B KOHeEYHOM cueTe 
OHH 34BHCAT OT CTaHJapTHoroO cocTOsHuA TKaHeH. Y wccJIeqOBaHHbIX HaMH MATH 
BUOB KOPHEBHILHbIX 3akoB — Agropyrum repens (L.) P. B., Bromus 
inermis Leyss., Beckmannia eruciformis (L.) Host., Digraphis arundina- 
ceae (L.) Trin. u Poa pratense L. — nan6ouee TBepo 9Ta 3aBUCHMOCTh IIpOAB- 
JifeTCH B OTHOUWCHHH THMa BO3OGHOBJIeCHHA. OTKIOHEHHE OObIUHO CBA3aHO C 
(U3HOMOrHYeCKON MOPCO-BeCHTPasbHOCTbIO MOGerOB, OCOOeHHO OTUeTIHBO 
BBICTYMaIoOjeH B MlarMOTponHow uactH moGera. IIpH stom us nmoueK BepxHeli 
CTOPOHbI Pa3BUBalOTCA OPTOTPONHbIe, a H3 MOYCK HMKHeEH CTOPOHbI — KOpHe- 
BHIMHEIe MoOerH. HanGouee uacthl 9TH OTKIOHEHHA Y MIbIPeA, OCOGOeHHO Y MOw0- 
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AbIxX 9K3eMNIApOB. Ecam OHH He CBAZAaHBI C JOPCO-BeHTpaJIbHOCTHIO (pu. 3), TO 
BCTpeualoTcd Tora, Kora POPMUPOBAaHHe 30HbI KYULCHUA IPOHCXOAUT B TeyeHue 
ABYX BereTalHOHHbIX mepHosos. HecoorsercrBue B CpaBHHTeIbHOM pa3BHTHU 
mo6eroB, saksOualoMleecd B Ooulee CHIbHOM pa3BHTHu TWarHOTpOnHOH uacTH 
BepxHero m00era CpaBHUTeIbHO C HYXKHUM, JOBOMbHO OGBIUHO y BCe€X Ha3BaH- 
HbIX BHOB. SeCb BO3MOXKHEI [Ba cyuaa. IIpu o,HoBpemeHHom pa3BUTHH M0- 
OeroB, MO-BHHMOMY, Yale pellalonuMu ABIAIOTCA BHyTpenHue ycroBusa. pu 
3an03qaHHuH HavaJla pasBHTHA OAHOFO M3 MOCMELOBATEJbHO PacnOJIOXKeHHIX JO- 
YepHHX moOeroB ero MarMOTpoNHoe pasBHTHe MpepbiBaeTca B KOHILe Berera- 
IHOHHOFO NepHoga Ha Coulee paHHeM 9Tane, a KOPHEBHILHAaA 4YacTb ocTaeTcs 60- 
lee KOPOTKOM, TaK Kak HavasO HOBOM BereTalHH O3HayaeT Mepexoy K OpTOTpo- 
muemy pocnyi(*) 24 2°);44). 

Kak Wy APyrHX KOPHEBHULHBIX 31aKOB, Y TbIpet modern, npoxoxamue KOp- 
HeBHILHbIM 9Tall PasBHTHA, MOrYT pasBUTbCA u3 Na3yXxXH JHCTa sO6Ore THNAa. 
TloceqHee O6cTOATebCTBO COBEPLIeHHO He OTpaxkaeTcaA Ha XOLe PopMupoBaHHA 
moOera H Ha WWiMHe MiarMoTponHou uacru. Hanpumep, np ceMeHHOM BO300HOB- 
aeHuu modern I] nopayka TakxKe MOryT ObITb KOPHEBHUHbIMH, HO mpeletbHaA 
AJIMHa KOPHEBHILL 3aBHCHT HW OT MOULHOCTH MaTepHHcKOoro mobera, a TaK KaK Ma- 
TepHHCKHH moOer Bcerfa CiaGee MpH Ce€MeCHHOM BO3OOHOBJICHHH, TO H JWIMHa 
WouepHuX KOPHeBHUL MeHbINe, YeEM IIPH BereTaTHBHOM. Takum oOOpa3om, Ha 
M€PBOM-BTOPOM TO,ly %KH3HH KycTa MbIped MO6erH BOSOOHOBJIEHHA HMeIOT Oovlee 
COJIMKeHHOe pacmouloweHHe, ¥eM B (ba3y KOHa. Ota septa Gomee oryerHBa 
y ApPyrux BbIUeHa3BaHHbIX KOPHEBHIUHbIX 31aKOB, KOTOPbIe B IepBbIe FOAbI KH3- 
HH MOryT JaBaTb (POpMbI, OJIM3KHe K PbIXJIOKYCTOBbIM, JIHIMb MO3qHee mepexojA 
K pa3BHTHIO JJIHHHOKOPHEeBHIHbIX mOOeroB. 


MockoscKul ropoxckol Mefarormueckuit MHCTUTYT Hoerymusio 
um. B. Il. Iloremxuna 5 V 1958 
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Jloxnangm Akagemun nayk CCCP 
1958. Tom 122, M3 


_ PH3HOJIOTHA PACTEHHH 


H. A. CATAPOBA 


K BOMPOCY 0 NPEBPALEHHM THOMOUEBHHbI, MEYEHHOH S*, 
B KJIYBHAX KAPTO®EJA 


(ITpedcmaeaexo axademuxom A. JI. Kypcanoeom 24 III 1958) 


Bonpocbl MexaHv3Ma JelicTBHA CTHMYJIATOPOB — BelleCTB, B OOJIBINMHCTBE 
WYK bIX paCTeHHAM H BBOJMMBIX H3BHE B HeOOJIbINMX 03aX,—H3Y4aIHCb MHO- 
POUHCICHHbIMH HCCeqOBaTeIAMH pH MOMOMWH CaMbIX Ppa3HOOOpa3HbIX MeTO- 
jos. B To 2e BpeMA MeXaHH3M MpeBpallleHHA CAMHX CTHMYJIATePOB OCTaBaJICA 
HeACHBIM. 

Ye OTJebHble paOoThl, MpOBeAeHHble JIA HSYYCHHA NpeBpaleHHA CTHMy- 
JIATOPOB B paCTeHHAX, MOKa3aJIH, YTO BBeMeHHbIe H3BHE (PUSHOJOFHYeCKH aK- 
THBHble BelllecTBa THMa &-Ha*THIYKCYCHOH KHCJIOTHI, POMaHHCTOTO KaJIHS H Jp., 
BKJIOUaIOTCA B OOWHH OOMeH BeLIeCTB B PaCTeHHAX, NMepesBuraloTcA Cc 
BOCXOJAULMM WH HHCXOJALHM TOKaMH, HaKallIMBalwoTcaA B HaHOoulee MOVJIOJbIX, 
HHTeHCHBHO pacTyWIHX OpraHaX — JIMCTbAX H KOPHAX H MopMupyroUlUxcs 
muiowqax MH cemeHax (1-4). UacTb MeyeHoro yrviepofa H3 a-HadbTuyKcycHok 
KHCJIOTbI BbieAIacb C YrieKHCOTOH AbixaHHsA (1). 

B yka3aHHbIxX HCCJIeQOBaHHAX MPHMeHAJIHCb BeUleCTBa, MeYeHHbIe PayHo- 
aKTHBHbIMH H30TONAaMH yrviepofla, Hoa u ceppHl. 

Meuenas cepa S*® Hcnoub30Ballacb Mp H3y4eHHH JeHcTBHA pokaHHcToro 
KaJIMsl Ha KapTodebHOe pacTeHHe Mp HapylieHHH NOKOS KyOueH. IIpu sTom 
ObIIO YCTAHOBJIeHO, YTO POMAHHCTHIH KaJIMH paciilenAeTCA HW paqNoakTHBHaA 
cepa KOHICHTPHpyeTcA B MOJIObIX, HHTCHCHBHO PpacTYWIMX WHcTbAX. B KyOHN 
ee NOCTYMaJIO CpaBHUTeJbHO Maio. B Kakve coeqMHeHuA BxOZHT S** npu mpe- 
BpauleHHAX POMAHHCTOTO KaJIHA, TOUHO yCTaHOBUTb He yflaslocb. 

Bauyly Ooulee WMpOKOrO MpHMeHeHHA B MpOH3BOACTBeHHBIX YCJIOBHAX THO- 
MOUYeBHHEI WIA HapyWeHHA MOKOA KJ yOHeH, WasIbHelwiNe UCCMeqOBaHHA ObIWIH 
MpOBeeHbl C THOMOUeBHHOH, MeyeHHOH S*>, 

PacteHua OOpadaTbIBasIHCb THOMOYEBHHOH MyTeM NOIHBa MU ONPbICKHBaHHA 
(©); oO6pa6oTke noxBeprasuch TakxKe KyOHH ("). 

Merto yu K a. Pacrenns KapTodeia OOpabaTEiBamucb 2% pacTBOpoM THO- 
MOYeBHHbI H3 pacueta 200 Mi Ha OHO pacTeHue Cc COepxKaHveM payuoaKkTHB- 
HOH ceppt 100 » Cu. Takum xxe pacTBOpoM o6paG6aTbIBaliuch B TeyeHHe 2 yac. 
KJIYOHH, paspe3aHHble NPOOIbHO NONOMaM AA WyuWero MPOHHKHOBeHHA CTH- 
MYJIATOPA. - 

IIpo6n 6panucb yepes | u 5 cyToK nocue O6pa6orKu. CueTunKOM NOCUNTHI- 
BaJIOCb YHCIO HMIMYJIbCOB, BbIJeJIAeMbIX MaTepHasiom (4 mr cyxoro BeulecTBa 
Ha JMCK), B3ATIM H3 Pa3JIMYHBIX YacTel pacTeHul. 

Jia nowyyeHuA payvoasrorpados c KyOnelt Kaprodbea mocsemHne pesa- 
JMCb Ha JOMTHKH 1 MM TOJUIMHOM M BBICYUIMBaHCh To mpeccomM MmexKLy 
JIMCTaMM (pWJIbTpOBaIbHOH OyMaru, mocwe ero TakxKe 3aKJabIBaNHch Ha 
peHtrenonnenky Ha 30 qHeH. Jina nomyyeHHsA JOMTUKOB Ky6ueli ompeyesen- 
HOH TOJIMHHbI Oba cKoHcTpyHpoBaHa (A. A. Kopo6Kesuy) cnettuanbnan 
ycTaHoBKa: K1yOeHb MOMelllaJICA B ep KaTedb, CKPenJeHHbIM C BHHTOM, NOBOpo- 
TOM KOTOpOrO KJ yOeHb NepeyBurasca Ha 1 MM, H JIOMTHK OTCeKaJICA HOXKOM. 
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_ OOpa6oranunie kK yOuH 9KcTparMpoBasnch 80% cnupTom 2 uacac Wesbw H3- 
SMCYCHHA AMHHOKHCJOT HW MOJyYeHHA XpOMaTOrpaMM. XpomaTorpaMMBbI MIpo- 
IBJIAJIMCb HHHTHAPHHOM H 3aKlabIBaJIMCb Ha 60 Hel Ha peHTTeHONMeHKy As 
IONYYCHHA palMoaBTorpacos. 

PesyambTaTH UACCHeEROBAHHH MpenctaBeHb! B Taba. | HF 
2H Ha pue. 1—2., 

H3 ta6n. | BugHo, uTo mpH O6paborke pactenuli nyTeM NomHBa HanGoulee BhI- 
OKOe COflepxKaHve S*° yepes CyTKH HaOsiOJaeTCA B KOPHAX, OTKYa OHA He- 
JCMBHTaeTCA NOBOJIbHO ObICTPO B JIMCTbA, NPHYeM B JIMCTbAX HM2KHEFO Apyca 
soyjep Kanne S* cHayala Oovlbllle, YeM B JIMCTbAX BepXHeFO Apyca, a yepes 
> CyYTOK PaQWOaKTHBHOCTb JIMCTbeB BepXHerO Apyca BO3pacTaeT B Ba pasa, 
rorga KaK B KOPHAX OHA CHMKaeTcA. B kTyOHAX PalHOaKTMBHOCTb 3HauH- 
reJIbHO HH2Ke, 4¥eM B APyrHX Oprahax, HW yepes 5 CyTOK OHa emule CHM KaeTCA. 
[lpH onppcKHB2HuuM pacTeHHli HaHOosee BbICcoKOe cosep2xKaHHe ,5*> -aepes 


Puc. 1. CumxKenne paquoakTHBHOCTH KyCOUKOB KJIYOHA B 3ABHCHMOCTH 
OT yAaeHHA_OT TOBepXHOCTH pa3spesa (ceBa HampaBo) 


CYTKH HaOl0faeTcA B JIMCTbAX, IPH4YeM yxXKe B MepBble CyTKH OTMeYaeTCA Te- 
pelBH2KeHHe ee C HHCXOJALIMM TOKOM B KopHH. Uepes 5 cyToK yBemHunBaeT- 
CAH HEMHOFO pa4HOaKTHBHOCTb KOpHeli HM NOUTH B Ba pasa BO3pacTaeT paHo- 
AKTHBHOCTb cTeOleH HW KJyOHeH, a B JHCTbAX PaHOaKTHBHOCTb pe3KO 
MaflaeT, XOTA H OCTaeTCH ellie 3HaYHTeJIbHO OoOIee BbICOKOH, 4eM B OCTAJIbHbIX 
opraHax. 

OTH JaHHble MOKa3bIBaloT, YTO MPH pacllenVIeHHH THOMOYEBHHbI B pacte- 
HHH MeueHadc Cepa MepeyBuraeTcaA Kak C HHCXOJALIMM, TaK H C BOCXOJALIMM TO- 
KOM. IIpeBpalleHHA HW aKTHBUPYIOMlaA POJIb THOMOYEBHHI, OU€BHHO, CBA3AHBI 
C e€ CMOCOOHOCTbIO NepexOAUTb B 9HOMbHYIO opmy c SH-rpynnot. MutTepecuo 
NOSTOMY ObIO MpOCeLHTb CBA3b MexKy OOpasoTKOH THOMOYeBHHOH HK cosep- 
KaHHeM AMHHOKHCUOT C CYJIbruApuAbHOK rpynnoHn, a Takxe AuNentHAa PViio- 
TaTHoHa. McceqoBaHua sToro BoNpoca NyTeM XpoMaTorpaduyeckoro aHalH3a 
He flaJiH OTUeTJHBbIX pe3ybTaTOB (°). Tlostomy ocoO6eHHO HHTeEpPeCHBbIM ObIIO 
AIA pacwiudppoBKH STOTO BOMpoca OOBEAHHHTb MeTOA PayHOaKTHBHbIX H3OTO- 
MOB C MeTOJOM XpoMaTorpadun. 

C 9ToH Werbio OOpaOoTKe NoOsBeprauch pesaHble KJIYOHH, MOTMoOMaroulHe 
O6BIUHO GOOsbUIOe KONHYeCTBO THOMONeBHHEI. Pacnpemenenne S®° B KNYOHAX 
mocie O6paOoTKH MoKa3aHO B Tab. 2. HanOosee Bhicokoe cosepxaHhe Meve- 
HOH cepbl HaOm1ofaeTcCA yepe3 CYTKH B MAKOTH OKOJIO NOBepXHOCTH cpe3a, 
KOTOpad B OCHOBHOM H BMTbIBaeT pacTBop. IlepeaBuxeHHe ee NO KJyOHIO 
MpOTekaeT CpaBHHTeJIbHO MeJVICHHO, TEM He MeHEe, Yepes D CYTOK paqWOaKTHB- 
HOCTb BepXYII€K HM MAKOTH CO CTOPOHHI, MPOTHBOMOMOXHOH cpesy, 3HauH- 
TebHO BospactaerT. Ilocne 9kKcCTPaKUHH MAKOTH KJTYOHA CNHPTOM B CNHPTOBbIl 
39KCTPaKT MepexoQuT Oombwioce KoAHYeCTBO S*°, B TO BPeMA KaK B MAKOTH ee 
ocTaeTCA 3HauHTebHO MeHbule. Ha puc. 1 MoxKHO BUseTb pacnpesesenue S** 
B KlyOHe: 10 Mepe ylasleHHA OT MOBeEPXHOCTH paspesa PaHOaKTHBHOCT B Ky- 
coukax KJIyOHeH CHW KaeTcA. 

CnuptTopoli 9KcTpakT H3 KyOHel Mocme cooTBeTCTBYyrIOUleH OGpaboTKH (°) 
HaHOCHJICA Ha XPOMATOrpaMMBEI, HC XpOMaTOrpaMM ObIJIH NOJYYeHbI padHoaBTo- 
rpadpt. Ha puc. 2a mpenctraBenbl paluoaBTorpadpl c xpomatorpamo. I[Ipu no- 
MOUH 39THX paHoaBTorpados Obiwio OOHapy2xXeHO Upe3BbIUaHHO BbICOKOe CO- 
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Ta6aunail 


Pacnpegzenenne S%5° p pacteHuu KapTodeda mpH ob6padoTKe THOMOUCBHHON, 
MeYeCHHOH pallMOaKTHBHOH Cepou 


ducsio 
Cpok B3ATHA MectTo HMM yJIbcoB 
mpo6bi necleOBaHHA e dy tond ad r 
loans Yepes 1 cytku | Kopnu 76800 
pacTenuit Cre6um 6119 
JlucTba HMKHero sipyca 28674 
JlacTbxa BepxHero sApyca 18680 
Kay6uu 2525 
Uepes 5 cyToK Kopuu 14970 
Creo 19963 
JIucTba HwKHeErO spyca _ 
JlucTba BepxHero sipyca 36575 
K.ay6uu 1449 
OnppickuBanne Yepes 1 cyrxu | KopHu 27281 
pacTeHHat Cre6u 51544 | 
JlacTbaA HWKHerO Apyca 131237 | 
JlucTbaA BepxHero sipyca 143987 
Ksty6nu ejBa lpe- 
BbIWaeT (OH 
UYepe3 5 cyToK Kopuu 29524 
Creo 11372 
JlucTba HWKHErO Apyca — 
JlucTba BepxHero spyca 44383 
Kay6uu 2037 


WepxaHHve MeyeHou Cepbl B METHOHHHE H 3HadHTeJIBHO Ooulee HH3KOe ee cofep 
*KaHHe B TIOJOCAaX, COOTBETCTBYIOWIHX IMCTHHY, WMCTeHHY UH TwIOTaTHOHY 


Ta6auta 2 
Pacnpeyenenne2S* B KnyOHAX KapTodesA pH O6pasoTKe HX THOMOUeBHYON, 
Me¥eCHHOM PalHOaKTHBHOH cCepoii 
, Uncs0 
Cpok B8ATHA MecTo HMILyJIbCOB 
TIpoont HCC /IeHOBaHuA bas ee fad ‘ 
K.ay6uu, o6pa6oranubie Yepes CepeyzuHa moBepxHocTH 
pa3pe3aHHbIMA 1 cyTKH cpesa 133250 
Bepxyuika 37531 
MakoTb CO cCTOpOHEI, 
MIPpOTHBONOVIOXKHOH 
cpe3y 9293 
Uepes CepenuHa NoBepxHocTH 
5 cyToKx cpe3a 89325 
Bepxyuika 68702 
MaxoTb CO CTOpOHbI, 
MpoTHBONOOXHON 
cpe3y 25296 
CnupTopol 9kcTpakT 413 
MAKOTH KJyOHA 43300 
MsaxoTtb KsayOHA mocate 
SKCTPakUHH 28750 


Jlia nyumero pasqeieHuA MeqIeHHO HLyULMX KOMNOHeHTOB IIpH Bropow paz! 
TOHKE BP€MA 9KCNO3HIMH ObIIO yBeH¥eHO (puc. 26), 4 MeTHOHHH B 3TOM cy 
uae yllel c (pouTom pacrTBopuTensa. #| 
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JJanuble, NOJLyYeHHbIe Mp NOMOMWIA paqMoaBTorpados c xpomatTorpam, Obi- 
JIM HECKOJIbKO HeOKHAaHHbIMH VW Ype3BbI4aHHO HHTePeCHbiMH. OHH yOequTeb- 
HO MOKa3aJIH, UTO THOMOUEBHHA, BKJIOUaACb B OOMCH, HCIIbITLIBAaeT TuIyOOKHe 
IipeppalleHHA. OTH NpeBpalleHhA COBeEPWalOTCH CO 3HAYHTEJIbHOH CKOpOCTbI, 
TaK KaK 4epe3 CYTKH MeyeHad cepa OOHapyxeHa B OOIbIIOM KOWIMYeCTBE B 
MeTHOHHHe. B coeqHHeHHAX CHMPTOBON PpakUnH, codep Kalix CYIbPruspub- 
Hyto rpynny, cosepxaHue S* cpaBHHTebHO Mavlo, HO 
3TO, BO3MOXKHO, OOBACHAeTCA TeM, YTO MaTepHall 
OblI MOABEprHyT aHaH3y TOKO uepe3 | u 5 cyTOK 
nlocule OOpadorKH, a AVIA TOTO UTOOLI YJIOBHTb H3MeHe- 
HHA BSTOH (PpaKUWHH, Hao Oblo OpaTb Oomee KOpoT- 
KHe 9kcno3HuHH. Tlomyyenuble aHHble Take MOL- 
TBepKAaloT MHeHHe Paxurtuua (17) 0 TOM, 4TO 4yKble 
pacTeHHAM CHHTeTH4eCKHe BellecTBa MOjiBepraroTcs 
B pacTeHHW JeTOKCHKaluu; THOMOY“eBHHA OTHOCHTCA, 
HeECOMHEHHO, K BelI[eCTBaM, TOKCHYHbIM IA pacTeHui, 
HO, BKJIIO“aHCb B OOMeH, OHA IYTeM pacilleneHHsA U 
pxAya NpeppauwleHH mepexoJuT B MeETHOHHH — aMHHO- 
KHCJIOTY, KOTOPaA SABJIACTCH Ba2KHEHIUIHM KOMIIO- 
HeEHTOM a30THOrO OOMeHAa. 

BpuBpogwn: 1. Merok MeyeHblIX aTOMOB BeCbMa 
IeslecooOpa3HO MIPHMeHATb WIA pacliuppoBkKH BOMpo- 
COB, CBASAHHbIX C IpeBpalleHHeM CTHMYJIATOPOB B pa- 
CTeHHAX. 

2. IIpH o6pa6orKe pacTeHuit nyTem mouuBa u 
ONpbICKHBaHHA THOMOYeBHHOM, MeyeHHOoH S*°, THO- 
MOYeBHHa pacilenmAeTCA HU MeyeHad cepa MepesBH~ 
TaeTtcdA KaK C HHCXOMAUIMM, Tak HM C BOCXOAALLHM 
TOKaMH, KOHIeHTpHpysAch B Ooee MOIOAbIX JIMCTbAX 
BepXHero sApyca. B KmyOHH mpH OOpaOoTKe pacrTe- 
HMM MOCTyMaeT He3HaUMTebHOe KOMHYeCTBO S”°. 


Puc. 2. Paguoasrorpadpi c xpomatorpamm. a — S®> cocpegoro- 
ueHa B OCHOBHOM B M€THOHHHe; 6 —cia6aad pasMoaKTHBHOCTh 
HOOC, COOTBETCTBYIOMMX WMCTHHY, UMCTeHHy HM FaOTaTHOHY 


Or 


a 


3. [Ipu o6pa6otKe THoMoueBHHOH pa3spe3aHHbIX KyOHel MocieqHHe mo- 
‘TMOWaIOT 3HAYHTeIbHOe KOJIMYeECTBO pacTBOpa MO MecTy pa3pe3a, OTKya 
S*> pocTemeHHO pacmpesesetca 10 MAKOTH KayOHA. B cnupToBylo Ppakunto 
M3 MAKOTH KJIyOHeEH MepexOAUT 3HauHTeIbHaA “YaCTh palMOaKTHBHOH CepbHt. 

4. Hav6onee BbiIcoKad padWOaKkTHBHOCTb BO (PpakKUMH aMHHOKUCJIOT OOHa- 
pyxKeHa B MeTHOHHHE HW CpaBHHTesbHO He3HAYHTeIbHaA PalWOaKTHBHOCTb 
COOTBETCTBYCT IHMCTHHY, WHCTeHHY UM ruioTaTHOHYy. 


UnctutyT dbusuonornua pactenul um. K. A. Tumupsi3epa Tloctynmao0 
Axkajlemun Hayk CCCP 22 III 1958 


WHTHPOBAHHAA JIMTEPATYPA 


170: B. PakutTun, A. B. Kputaos, Pu3non., pacr., 1, N22, 173 (1954). 
fee Xe Py peukaa, Vise. Alt CCCP, cep. ovom., Ne 4, 35 (1954). § P. X. Ty- 
ipemkas, @u3v0n. pact., 4, B. 1, 44 (1957), *H. A.Cataposa, K.C. Boxa- 
pes, C6opn. Ilamata axag. H. A. Maxcumopa, 1957, ctp. 166. 5H. A. Cataposa, 
iMysuon. pact., 2, 3, 277 (1955). &H. A-Caraposa; -®nsyon. pact., 2, 6, 529 
(1955). 71. K. UWlkspapuuKkos, Tp. Kpsimcx. gut. AH CCCP, 1, 89 (195)). 
8 10. B. Paxutuu, Yen. copp. 6uon., 36, 3/6, 289 (1953). 
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Jloxxagn Arkagemun nayk CCCP 
1958. Tom 122, Ne 3 


IKCHEPHMEHTAJLHAA MOP®OJIOLH A 
C. A. HBAHOBA 


POCT HHA YUMPOBAHHbIX OMYXOJIEH CKEJIETHbIX TKAHEM 
KPbIC B YCJIOBHAX PA3SHOrO MHHEPAJIBHOrO OBMEHA 


(IIpedcmaeaexo akademuxom H. H. Il maaveaysenom 10 V 1958) 


VszpecruHo, uTO B OpraHu3Me mpu D-aBHTaMHHo3e MpOuCcXOAUuT HapylieHHe 


o 5 
MMHepasIbHoro OOMeHa Kak (poccbopa, Tak u Kambiua. J]. UW. Haitzyc (°) oTme- 


yaeT, YTO COM KaJIHA MOBbIMMAIOT, a COM KaJIbIWA MOHMKAIOT MPOMeHT mepe- 
BUBHBIX omyxonel. Bapenau (7) uw Kacnapu(*®) cuutaioT, 4ro BHTaMHH D oKa- 
3bIBaeT 3aepxKuBalomjee BIMAHHE Ha OOpas0BaHHe HM TeMMbI POCTa MepeBHBHBIX 


onyxomeH. A. [. Bapmasckuh (*) Wetaer BbIBOX, YTO paxuTOreHHasd Meta, Hada- | 


tan 3a 24 HA Mo nepeBuBa capkombl Vencena, BbISbIBaeT Y KPbIC 3alepxKKY 
pocTa ONYXOJIM, a H€3Ha4HTeIbHbIM THMe€PBHTaMHHO3 STOT POCcT MOBbILMAeT. 


®. Bpuxkep u UV. A. Jla3sapuc (1) ormeuatoT, 4TO y 4YaCTH MbIWeH Cc TpaHcnaH- | 


Tale KapllMHOMbl OpMxXa pH paxuToreHHOH MHeTe c BHTaMHHOM D co JHA 
TpaHcMaHTalun HaOwioJalach 3afepxKkKa, a HHOra WH 3aMeMVICHHBIM pocr ony- 
xoneH. B peqKuX culyuaAx OMYXOJIM He PasBHBaJIHCb COBCeM. 

B mautTepatype oTmeyaetTch, YTO Kaslblluii 3aepxKuBaeT pocT onyxomeli. 
Katase, Kapamypa (1”) 4 Apyrue HHbeWMPOBAaIN COJIM KaJIbI\HA B MeCTa Tepecal- 
KM onyxouleli H OTMeYasIN OTCYTCTBHe ux pocta. Tompyzcenep (1°) u Cyrnypa (7) 
BO3eHCTBOBAJIH Ha OMYXOJIM per OS COMAMH KaJIbIHA WH TaK2Ke OTMEeUAIH OTYETIIN- 
BOe TOPMOKeHHe pocta omyxoueH. 

Kak BHHO H3 YKa3aHHbIx paOoT, onbiTbt c D-aBHTaMHHO3HbIMH VM TMnepBH- 
TaMHHO3HbIMH 2XKHBOTHBIMH MPOBOAHJIHCb Ha MepeBHBHbIX H TpaHCiJiaHTHpOBaH- 


HbIX ONYXOJIAX H OTJIHYAIOTCA MPOTHBOPeYHBbIMH pe3yJIbTaTaMH. PaOoT no. 


HHAYUMPOBaHHbIM OMYXOJIAM C BIMAHHeM D-aBHTaMHHO3a HU THMepBUTAaMHHO3a 
Ha pa3BHTHe H POCT ONyXxOuleH B HTepaType Hamu He OOHapyxeHO. 

B HacTosujeH paOoTe MbI HCCIeAOBaIH POCT H Pa3BHTHe 9KCMepHMeHTaJIbHO 
BbISBaHHbIX KaHI[epOreHHbIM BELLCCTBOM OCTeCOreHHbIX CapKOM Y Kpbic, cojep- 
*KaBLWHXCA KaK Ha HOPMAJIbHOH, TaK H Ha paXHTOFeHHOHM JueTe Cc LOOaBsIeHHeM 
eutamula D. Onbit cocrosl 43 AByX cepHii: B I cepuu Gpino0 64, a Bo II cepuu 
35 Kppic. Bce *XMBOTHBIe COMepKaJIHCb B OAMHAKOBBIX CBETOBbIX H TemmepaTyp- 
HbIX YCJIOBHAX. Bec Tela Kpbic B Hayase onbita Gp 40—45 r. 

B I cepun 35 kppic cohepxamncb Ha paxuToreHHoli Quere [NepmMana—Ilaneu- 
ralimepa Ne 84. Jlna KomMneHCcallMH HefocTaTKa KOMMVIeKCa BHTaMHHOB B x 93Tolt 
mete NoOaBAOch 5% CyXHX MHBHBIX LpoxxKel. Cmecb MpHrOTOBAAaCb B BH- 


fe slenemek, BbICyWICHHbIX B TepMocTaTe pH Temnepatype 60°. IIutbem cay2Ku- 


Jia JHCTHJIJIMpOBaHHad Bola. PaxuToreHHad ueTa aBaslacb B U36bITKe B Te- 
yenve 50 AHei Cc Havasa OMbiTa, NOCe Yero 3TH KPBICbI MepeBeeHbI Ha HOPMavIb- 
Hyio Avery. KouTpombHaa rpynna B KomMyectTBe 29 Kpbic Nomyuaa HOpMavIb- 
Hyto WMeTy B TeyeHHe Bcero onbiTa. B nepuok paxuToreHHoH AueTbl B rpynne 
namo 12 Kppic. Y Tpex “43 HUX NepeX ruGerbio B3ATHI 3aHHe KOHeUHOCTH JA 
PHCTOMOPHYeCKOrO UccesoBaHHA. C OCTABLUIMXCH KMBbIX 23 KpbIC Ob CHATHI 
peHTreHorpamMbl. PeHtreHorpaMMbl, a TaKxKe HCTOOrM4eCcKOe H3yUeHHe Oosb- 
meOepllOBoOH KOCTH NOKa3aIM HamMune paxuta. VapecTHo, uTO HelocTaTOK B 
qvete BuTamuHa D galepxKuBaeT SHJOXOHAPaIbHbIli Mpolecc, B pesysbTaTe yero 
OcTaeTCH XPALL H He MPOHCXOAMT HOPMaJIbHOH KaJIbUMcuKalMH KOCTH. 
Tucromormueckoe u3y4eHHe MpenapaToB MOKa3saJl0, YTO y PaXHTHUHbIX %KH- 
BOTHBIX OCTeOOaCTbI COxpaHAIOTCA 6€3 H3MeHEHHA H MOKPbIBaIOT NOBep XHOCTb 
KOCTHBIX TpadeKyil. B oTHUHE OT KOHTPOMA TpabeKyIbl PaxHTHUHOL KOCTH CcO- 
CTOAT TOJIbKO H3 OCTEOHAHOH TKAHH, B KOTOPOM He MPOHCXOMUT OTMORKeHHA CO- 


yew KaJibIlHn. O6pas3yroulasca OcTeCOHTHaA TKaHb He PaCCaCbIBaeTCA, B CBA3H 
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Puc. 1. OcteorenHas capkoma. @ — BHJHbI KJICTKH BBITAHYTOI BepeTeHOCOpasHoll CopMEt 

PasHbIX. Pa3MePOB, a Tak»*xe ruraHTckue KwJeTKH; ok. 10, 06. 40 X. 6 —BuyHE KueTKH 

yrOBaTO-OKpyruioll PopMbl C My3bip4YaTEIM AMPOM, HanomuuarwoulMe ocreoOmacter. OK. 15, 
06. 40 x 


Puc. 2. OcreorenHasd capkoma. Buyubl MUTO3pI. 
Ox, 15, GO. 40 x 


JAH, c. 122, Ne 3, Mpanosa 


c yem ee Macca JOCTHraeT 3HayHTebHOrO OObema. OcTeokacTbI B 3THX KOCTAX 
BCTpeyaloTcH B YMepeHHOM KosMyecTBe. IIpomecc paspyuieHua xpsima, Kak 
3TO Y2K€ YKa3bIBaOCb HaMH (°), a TakxKe H APYrHMM aBTOpamu, coBepmaeTca 
BeCbMa 3aMCJVICHHbIM TEMIIOM, B CBA3H C UeM He TOJIbKO YBeJIMYeHAa BHICOTAa 3O0HbI 
smupusapHoro XpsAula, HO M COXpaHsIOTCA B y¥acTKax KOCTH OCTPOBKH XpsLle- 
BOH TKaHM, PaCNOOXKeHHbIe 3HaUMTEIbHO HWKe PpaHUllbl SNUu3a. 

IlepeuncneHHbie JanHble yOexaloT B TOM, TO OTCYTCTBHe B OpraHu3me 
BuTaMHHa D He MpHBOAHT eFO K TuOeIM HIM K CYULCECTBCHHbIM H3MeCHEHHAM Kure- 
TOUHBIX SJICMCHTOB, YYaCTBYIOWINX B OOPas0BaHHH OCTeOHAHOH TKaHH, KoTOpas, 
OMHaKkO, TepsxeT cmocoOHOcTbh KabuMpuuupoBaTeea. Tlocse cHATHA peHTreHo- 
rpaMM ObWIM TMpOH3BeAeHbl onepallwH BBeMeHHA KpblcaM B  KOCTHBIi 
mMosr tibia OnacromoreHHoro sBemectBa (9,10-qumerua-!,2-6en3anTpalex)— 
B cpetHem 1—2 mr B 3aBHCHMOCTH OT BeCa Tela xXuBOTHOrO. Bec 
TeJla NOMOMbITHbIX 2KHBOTHHIX B JeHb OnepallH KoseOasicd B mpenenax 9VD—110 r, 
KOHTPOJIbHBIX 130—150 r. OnepaunaA HamomwKeHHA TpemaHalMOHHOrO OTBepCTHA 
B IIPOKCHMaJIbHbIM MeTaPH3 UpaBoH OosbueSeplOBOH KOCTH MpOu3BOLMMAaCcb 
B acemTHueCKUX yCcOBHAX NOMeTOLY H. A. KpotkunHolt u M. A. AuKacosoii (4). 
B 9TO OTBepCTHe BBOJHIHCh 3apaHee MPHFOTOBJIeHHbIe MapacdHHOBble MHVIIOIH 
¢ OacTOMOreHHbIM BeujecTBoM. I]MmI0MM MpOTasIKMBasIMCb B KOCTHOMO3POBOI 
KaHaJl, H TpeMaHallMOHHOe OTBepcTHe MIOMOMPOBasIOCcb YHCTbIM MapacbHHom. 

OmepupoBaHuble Kpbicbl pa3 B 10 quel THaTebHO OCMaTPHBaJIMCh WIA BbIAB- 
JIGHHA KJIMHHYeCKHX ONYyxouelH. 

PesysbTaTb! HaOm10,eHuH no I cepuu ucceqOBaHuA CBeeHbI B TaGu. 1. 


Ta6Oauna 1 


oe g S Cpoku o6Hapyx. onmyxomel (mec.) 
Ge | |Ps 
ER ISSI°s 25 | 4 | 5 5.5 | 5 6,5 15 | 8 65 9 | 10| 11 [19.5 48 
Om as|Os 
Uvcso Ku- 
BOTHBIX: 
Onpit De Wakil Alle BM A Se Beste Gk fee | il ee Mb N Decli sth toca ofl || ek lle ea 
Koutponb | 29 |} 14/415] — | — | 4 |] 2 S| So eee jane TE eet aT te ened 


Kak BHHO “3 Tad. 1, JaTeHTHbIH MepHox onmyxomeH y Kpbic KomeOasca 
B ONbITHOH rpynme B upesemax oT 3,5 Jo 11 mec., B KOHTpobHOH OT 5 No 18 mec. 

Bce 35 kppic II cepuu B Teyenue 40 qHel coqepxKaucb Ha TaKOH xe paxH- 
TOreHHOM MueTe, Kak HM Kppicpl I cepuu. C nepBoro xe JHA KOPMJICHHA KDPbICbI 
Ob paseieHbl Ha ompirHy1o (19 Kpbic) H KOHTpoubHyio (16 Kppic) rpynnpl. 
KoutTpouibHad rpymnanousyyuasa JOMOHMTeIbHO BHTaMHH D (nmpenapaT Buta- 
muy D, 300 u. e. B eHb) B TeveHHe 60 AHeH, T. e. emme 20 AHeH nNocue mpeKkpa- 
WCHHA paXHTOreHHoH AMeTHI. Bo BpemMA paxHTOreHHOH AMeTHI M3 35 KpbIC Mao 
12 (7 8 onpire wu 5.8 koHnTpome). Co Bcex OCTAaBINHXCA MOMOMbITHEIX H KOH- 
TPOJIbHbIX KPbIC Ob CHATbI PeCHTTEHOrpaMMbI Yepes MeCAIL COMepwRaHuA Ha 
paxuToreHHow fuerte. PentredorpaMMbl NOKa3aM HallMuue paxuTa Y 2KMBOT- 
HbIX, He mowyuaBuux BuTaMuHva D. B KonTpombHol rpynne, nomyuaBuiel BH- 
tamuy D, paxuta He HaOwoganocb. Bce kppicel I] cepHu npoomepHpoBaHb 10 


Ta6Oauna 2 
oe, z 9 Cpoku OO6HapyxX. omyxosieh (Mec.) 
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TOH xe MeTOJIMKe, KaK H Kppicpl | cepuu. Bec Tesla %XMBOTHbIX B J@Hb onepallHH - 
Ob B ONbITHOM rpynne 80—100 r, B kKoHTpombHOK YO—110 r. | 
PesymbTaTbl HaGoeHuit no I] cepuu uccmeqoBaHHA cBeeHbl B TaOs. 2. 

Kak BHJHO 43 TaO. 2, naTeHTHbIM mepHok onyxosuen y Kppic II cepHu Ko- 
je6neTcdA B NOLOMLITHOK Ppynne B mpesemax or 3,0 06mec., MH TOJbKO Y OAHOrO 
*KHBOTHOFO OH OTKIOHMIca 20 14 mec. B KOoHTpOMbHOM rpynme OH Obl B peje- 
max or 6 fo 12 mec. B nogo- 
NbITHOH pyle HauaJlO BOSHHK - 
HOBeCHHA OnyxoeH paHbue u 
nepHoy ux OOpa30BaHHA KOpoue. 
B KOHTpoOJIbHOK rpynne Hayao 
BOSHHKHOBeEHHA ONYXONeH M03 K- 
Hee H mepHo HX OOpas0BaHuA 
IJIMTeIb Hee. 

Tlepeq 3a60em co BCeX KH- 
BOTHbIX C OMYXOJIbIO CHHMaJIHCb 
peHtreHorpammpl. IIpasas tibia 
C ONYXOJIbIO HKCHPOBaJIacb 
ia THcTONOrHYecKOorO Uccwe- 
nopaHua 10% copmaJHHoM, no 
Tenmm, a KYCOUKH C Ppa3HbIx 
mMecT:onyxomH mo Ila6aqamy, 
B 80 u 96° cnuptTe HB dopmMol- 
KaJIbIHeBOM (pHKcaTope. C Kax- 
ay oH OnYXOJH MpHrOTOBJAJIHCb 

= : ae ructoTonorpaduyeckne cpesbl, 

a TaKKe Cpe3bl C pa3HbIx 

Puc. 3. Se aa aes Soh hiceet: moa Mec ONYXOIH, Cpe3br oKpamm- 
wuHoM m0 TeigenravuHy, rema- 


ToKcHIMHOM Kapauyn c AoKpac- 
KOM 903HHOM, a3aHOBbIM MeTOOM no TeljenraiuHy, m0 Massmopu, mo Bau- 
Tusony, no Menbreny, no Bpame.* Ha xupa cpe3bl OKpaliMBaMcb cyJa- 
Hom III u cyaHoM 4epHbIM; Ha aprupodbwibHple BOMOKHa — 10 MyTy; muemou- 
HaA tocdatasa onpeseialach mo meroxzy Tomopn. 

OnyxomH 4MemH YeTKyIo Kancysy. I[Ber onyxomu mpH pa3spese OenoBaTo- 
cepbii MH OelOBaTO-pO30BbI Cc OypbIMH yyuacTKamMH. KoHcHcTeHIMA onyxouM 
B pa3HbIX yuacTKaxX OMYXOJM pa3HuHad — OT MATKOH (uOpoaHOH TKaHH Jo 
IVIOTHOM HW OUeHb TBeEPAOH. Onyxoun LocTurasu B Mamerpe 4,5—5 cm. Y HeKo- 
TOPHIX Oomee MO3MHHX ONYXONeH HaGsOLaIucb Ha MOBEPXHOCTH HeKposbl. 
O6onouka COCTOAMA H3 KOJWareHOBbIX BOJIOKOH pa3JIM4HOM TOJILAHbI MU Mmpo- 
ClOeK PbIXJIOH COCJHHHTeIbHOH TKaHH. 

PeHTreHorpaMMbl MOKa3aJIH XOPOLIO BbIpaxKeHHOe TpemaHallMOHHOe OTBep- 
cTHe HM y4acTKH JeCTPYKTHBHBIX H CKJIeEpOTHYeCKHX H3MCHEHHH B IPOKCHMaJIb- 
HOM OTJlele OoubuUIe6epmoBon KocTH. MHorga 23TH H3MeCHeHHA 3aXBaTbIBaH He 
TOJbKO MPOKCHMaJIbHBIM OTAen tibia, HO H pacmpocTpaHANMCcbh K JHCTaJIbHOMY 
KOHIY MO Bceli ee JWIHHe. 

IIpu MukpockomMyecKOM HCCJIeOBaHHM OTMeYeHO, YTO NOMYYeHHbIe ONYXOH 
PpacnOularavIMCcb B MeCTE IIPOH3BeeHHOH TpenaHaluH. BowwbuiHHCTBO omyxoueli 
OKa3aJlOCb OCTCOreHHbIMH CaPKOMaMH C pa3HOOOpasHbIMH KJICTOUHbIMH 3JI@MeH- 
TaMH HM Pa3HbIM KOJIMYCCTBOM OCHOBHOYO BelrllecTBa. 

KaerouHbiit cocTaB oTmMuaeTcA NOJMMOp@u3MOM. Mmerotca KmeTKH Bepete- 
HOoOpasHou opMbl pa3sHbIx pasmepoB (puc. 1a), oKpyruoili (bopMbr ¢ KPYNHbIMH 
TeMHbIMH AApaMH. Menkue KieTKM C TeMHbIMH HM CBeTIbIMH Apamu. Kaerku 
yrIOBaTO-OKPYyrJOH opMbI c 6as0cHIbHO WATOMMA3MOl u CBeTIILIM nY3bipya- 
TOM SPOM. ‘OTH KJeTKH HanOMMHaIoT ocreobsacTs! (puc. 1 6). AWpbILIKH B 
HEKOTOPHIX KJleTKax runepTpoduposanuple (prc. 3). Puraurckue KetKu BCTpe- 
YaloTCA BO MHOPMX ONnyxXoAX. AMep B STHX KeTKaX OT JByX H Oovlee, HHOr- 
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la B WHTONJa3Me FHTaHTCKHX KJI€TOK 3aMeTHbI BaKyouH. B 30He pocta onyxouH 
sCTPeualoTCA MHTO3bI (pH. 2). 

OcHoBHoe BelecTBO B BHC TOHKMX UH TOJICTbIX KOJJIaCHOBbIX BOJIOKOH 
JacnOlaraeTcA OecnopxAOWHO, OTAeMbHbIe TaHIOKH TakxKe XOPOMIO 3aMeTHHI. 
\prHpoHbHbIe BOMOKHA HMeIOT BH MbIWIHOM ceroukH. Kak meHucToe, Tak Hu 
‘OMOreHHOe =BeLeCTBO pacmouia- 

‘aeTCA MEKAY KJeTKaMH, a HHOra ee oe 
3 TOMOFeHHOM BeIILeCTBe MOxKHO I ‘ 
3HJCTb 3AMYPOBaHHbIe KJICTKH. 

B oryebHbIxX yuacTKax omy- 
<OJIH BHHbI KJICETKH, moxoxKue 
ia xpsuespie. B HekoToppix ony- 
<OJIAX HMeIOTCA THrahTOKJeTou- 
iple paspactanua. KpoBeHocupie 
‘OCyAbI pacnoOslararoTcA Oovslbue 
1onepHepuw. Myoryga KpoBAHbIEe 
“JIETKH BHJHbI WH BH KPOBCHOCHbIX 
ocyoB. OO6pbrmyHO ocreoreHHbre 
>aPK OMBI COJ.epxKaT XOHPoOsacrTH- 
ieckHe, octTeoOJlacTHyeckKHe 4 
ICTEOMHTHY CCK HE SJICEMEHTHI, BbIPa- 
KeHHbIe B pa3HOH cremeHn (8). 

IIpouecc pa3spymureHuA KocTH 
AeT KaK B MOMepeuHOM, Tak H B 
TPONOJIbHOM ee HanpaBuJleHun. Pa3- 
yyWaA KOCTb, OMYxXoeBaA Macca 


3HIXOMHT 3a ee peebl, OTTECHAA Puc. 4. Ocreorenuas capkoma. Cpeau oly XxouleBbix 
MSATKHe TKaHH. KJI€TOK BHJHbI ATHMMYHbIC, YPOMIUBEIe OasOUKH C 


Pp HeGObUIMM KOJIHMYeECTBOM KJIeTOK. Puc. c ammapa- 
aCTBOPeHHe KOCTH NMPOHCXOJUT tom A66e. Ox. 15, 06.8 


MYTeM JlaK yHapHOro paccacbiBaHHua 
OcTeOKacTaMH. OcTeoksacTbl BO3HHKaloT B CB3H C MOABJICHHeM JereHepaTue- 
HbIX YYaCTKOB TKaHH (’, 4). PeakTHBHad HW OMYXONeBaA KOCTHaA TKaHM HaMH Ha- 
OO aIHCb BO MHOTHX onyxouax. PeakTuBHasd TKaHb pa3spacTalacb Ha 3HAOCTE, 
Ha KOPTHKAJIbHOM CJI0e BO3JIe OMYXOJIEBbIX KJIeETOK (MepHocTabHaa pe- 
aKitHA). PeakTHBHad TKaHb OTMHYasacb BbICOKO udppepeHUMpPOBaHHbIM CTPO- 
eHHeEM, CBOMCTBEHHbIM HOPMaJIbHOM KOCTHOM TKaHH. OmyxoyleBad KOCTHad TKaHb 
MMeJIa KOCTHbI€ OaJIOUKH aTHIHUHbIe, YPOAIMBbIe, C HeOOJIbIIHM KOJHYeCTBOM 
KJeTOK (pyc. 4). 

Pe3ybTaTbl HCCJIElOBaHHA WOKasbIBaioT, YTO |) pH BBeEeHHH B KOCTHbI 
MO3r KPpbic KaHeporeHHoro BeyzectBa (9,10-quMernia-1 ,2-OeH3aHTpallena) 
B OOJIDIIHHCTBE CIyY¥YaeB OOpasyIOTCA OCTeOreHHbIe€ CaPKOMbI; 2) Y 2XKMBOTHEIX, 
cOMepxKaBUIHXCH Ha PaXHTOFeHHOH HeTe, JaTeHTHbIA MepHO HHAYUMpOBaHHbIx 
ONYXONel YCKOPAeTCA MO CPaBHeHHIO C XKMBOTHBIMH NO YYaBUIMMH BHTaMHH D. 

HeyoctaTokK KaJIbIlvA B KOCTH, MO-BHJHMOMY, BbI3bIBaeT 3aMeyIeHHe AHd)- 
pepeHILHpOBKH CKeJICTHbIX TKaHeH, B CHJIY YerO y PaXMTHUHbIX 2KUBOTHDIX BO3- 
HHKaeT YCKOPeHHe MaJIMrHv3allyu. 


Mockosckuit rocyapcTBeHHbIM yHABepCHTeT Tlocrynusio 
gum. M. B. Jlomonocopa 6 V 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1@.Bpuxxep,H. 4. Jlasapuc, Bonp. onxon., 4, NoNe 3—4 (1931). ? A.T. Ba p- 
uaBpekK Hi. Apx. maton. anatT. H mato. dusvor., 3, B. 5, 107 (1937). %C.A.UBsano- 
3 a, JAH, 27, Ne 3, 291 (1940). *4C.A.Usanosa, M33. AHCCCP, cep. 6uon., Ne 1—2, 
151 (1942). 5 H.A.Kpotrkuua,M.A.AuKkacosa, Apx. natou., 8, B. 3, 27 (1946). 
5. WW. Hatimyce, Meg. xypxu. BCCP, NNe 9—10, 93 (1940). 7 A.H.Cryautcxn ii, 
MAH, 2, Ne 7, 329 (1936). § JI. A. Yepxacckun, Bonp. onkon., 1, 16 (1955). 
YL. Barelli, Zs. f. Krebsf., 29, H.4—6 (1929). 1° A.Goldfeder, Zs. f. Krebsf., 
me ti: 6 .(1928). “* Cas pari; Arp. Staatsinste1. Exp. Therap., H. 27 (1933). ™*K’a- 
faze, Kavamura, Japan. Ges. (1920). Sugiura, Benedict, J.Canc. Res., 14 
1930). 


fees 
5390 


OTKPHT IPHEM HOLMACKH HA 1959 200 
HA shVPHAIBI AKAIEMHH HAVK CCCP 


ee Tlognucnaa 
° mena 

fo} <I] 

Se) 

& 

HaspaHnA wtypHasioB 2 oe ‘ 
no 3 i) 
se Q aa 
B o fo) Po 
3s S eas) 
Gy aq == 


OO6meaKagqzemMuyeckue 
mY PHAEI 


BecruuK AkayeMaa Hayk 


CCCRRP Are eo] 12 96 48 
Tlonnaner Akaqemuu HayK 

CCCP (6e3 maior) 36 | 518—40) 259-20 
Jlonnagpr AKayemMuu Hayk 

CCCP (c 6 KoJleHKO- 

POBLIMH WaukKaMu C THC- 

RUE) 5 6 ONO toun 6 36 | 542—40} 271-20 
Vssectua Hapesbexoro u 

Kompenoro = @ustMas10B 

IMEC: 6 in te os & 4 28 14 
Ussecrua CuOupcroro or- 

nenenua AH CCCP. . | 12 84 42 
MDOHITOWEL S 5 5D bad) ox 12 84 42 


OusuKOoO-MaTeEMaATHUeCCKHE 


Iloanucnaa 
neHa 


Haspanue *ypHasoB 


Kosmyecrso 
HOMepoB B Toy, 


rojoBaA 
nowyro- 


Ycuexu MaTemMaTuyecKux 


BAyR poate ce es 6 | 96 48 
Ycnexu duswyeckux wayK}| 12 | 144 72) 
@u3zuka MeTAaJIJIOB MU Me- | 

pamlmoBpeyeHwe .... 6 | 150 79) 


XuUMUYeCKHe HaykKu 


HayKU 
AkycTHdeCKul #KYpHaT . 4 48 24 
AcTpOHOMMYeCKHu  iKyp- 

TESTA SS! 1 te aa A ar 6 99 |49—50 
ATOMHad 9Heprud 12 96 48 
AToMHah oHeprua (C 

6 Upuo-KeHuAMM) 12 | 144 72 
iHypHadl TexHuyecKou r- 

SUM ea) ees rsk ey tee T2926 63 
iHypHaI SKCIeEpUMeH TaJIb- 

HOM WM TeopeTu4uecKou 

MUSH yet 6 ith dc: 12 | 288 | 144 
Visnectua AkayemMun Hayk 

CCCP, cepua reodusu- 

CCH ASN mene Ae lesen ate T2126 63 
VMssectuan Anajlemun HayK 

CCCP, cepua Matematn- 

HOCRAR) os) Sas ccc 6 90 45 
VWssecrna AkageMau HayK 

CCCP, cepua dusuqe- 

Cielito, of Oe. 6. a 12) 444 72 
Hpuctannorpajua ... 6 90 | 45 
Maremaruyeckui cOopaun| 12 | 144 | 72 
OntuKa u coeKTpocKomuna} 12 | 162 81 
IIpuOoppl W TexHuKA 9KC- 

TOPUMOH TAN) is) -e nee 6 90 45 
Pagwotexuuka UW 91eKT- 

WOEMIAGL | ale RS SY eS 12 | 4165 |82—50 
Teopua BepoATuoctrelt u 

ee UpwMeHeHuA. . . . 4 45 |22—50 


TeoxuMune s eee cool iz 36 
fHypHal aHnauuTuyecKou ' 

XCIMVIVT oe ote er 12 36 
Hypa HayqHouw WW Upu- 

Kuaquou dororpaduu u 

KuHeMaTorpadun . . . 6 5 72 36 
sMypHal Heoprannueckou 

UMVIM comon iy ou 12 | 270 |.. 138 
sKypHan oOmen xumun . | 12 | 330 | 165 
iypyual upukAa_Hou xu- 

MALIA Deere tie er 2 12 | 225 |442— 
iKypHan dusayeckow xu- 

MITW tice as eens 12 | 270 | 135 
Msnectua AkaleMun HayK 

CCCP, Otgenenue xu- 

MMUYeCKUX HayK Sia TiZi 430 96 
HouWIOMHb Hyphal. . 6 |. 72 36 
YcuexH xuMum..... 127\ 96 48 
Teonoro-reorpaduyeckue Hayk 
dauncKu BeecolosHoro Mu- 

Hepamormyec koro 00- 

MecTRat MAAN tae: 6 Wz, 36! 
Vsnecrun AnkayleMum HaykK 

CCCP, cepus reorpadu- 

TOC HOG sme mae aren Op a0 45 
VUssectua AkalleMul Hayk | 

CCCP, cepua reomoru- 

Techam Met Mert tae is 12 | 144 72) 
Vspectua Beecoro3Horo 

reorpa@uyeckoro 00- 

IMECTHA MONA Sk 6 | 54 27} 

BuouormyeckKue HayKH 
DHOMUBHKA, cnc ccs seminin: Ga whe 36) 
Layo. cums 5) SB 6 | 108 54) 
Boranmueckul mypHan .| 12 | 180 90 
iypHal BEICMIeM HepBHOM 

yeatenbHoctTu uM. VM. II. 

llannona St oe S 6 | 90 45 
Mypwar oOmeu Ouonormnu| 6 | 45 | 22— 


